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TEANSLATOE'S  PEEEACE. 


Tu-Epartof  M.  Foiirnefs  work  which  is  here  presented  to  the 
Eno-lish  reader,  contains  his  researches  on  auscultation.  Though 
chiefly  directed  to  the  diagnosis  of  phthisis,  and  having  constant  re- 
ference to  the  second  part  of  the  work,  it  forms  a  tolerably  complete 
system  of  auscultation  of  the  respiratory  organs,  in  which,  while  some 
errors,  sanctioned  by  the  authority  of  Laennec,  are  rectified  and 
some  omissions  supplied,  most  of  the  physical  phenomena  are  con- 
sidered in  a  point  of  view  somewhat  different  from  that  in  which 
they  were  contemplated  by  the  great  discoverer. 

If  we  examine  with  attention  the  history  of  auscultation,  we  will, 
I  think,  be  convinced  that  its  progress  has  been  greatly  retarded, 
and  its  advantages  hitherto  confined  to  a  particular  class  of  cases, 
chiefly  from  the  mode  in  which  it  has  been  studied.  In  the  usual 
mode  of  study,  the  ear,  accustomed  from  the  first  to  certain  obvious 
and  easily  recognized  sounds,  which  often  afford  conclusive  evidence 
of  the  condition  of  the  lungs,  becomes  insensible  or  indiff"erent  to 
slighter  and  less  distinct  impressions  ;  while  the  mind,  instead  of 
viewing  the  physical  signs  as  forming  a  part  of  the  facts  upon  which 
its  conclusion  should  be  founded,  is  unconsciously  habituated  to  look 
at  them  rather  in  an  independent  point  of  view,  and  to  consider 
them,  when  recognizable  at  all,  as  in  themselves  alone  sufficient  to 
establish  the  diagnosis.  Hence  the  exaggerated  importance  attached 
to  pectoriloquy,  bronchophony, .  cavernous  respiration,  &c. ;  hence 
the  more  delicate  signs,  that  mark  the  first  inroads  of  disease,  have 
been  altogether  neglected  ;  lience  the  expiratory  murmur  was  so  long 
unnoticed  or  forgotten.  This  mode  of  viewing  the  physical  pheno- 
mena may  be  said  to  have  originated  witli  Laennec  himself,  and 
has  continued  more  or  less  to  influence  observers  ever  since.    In  the 

A  2 


iv 


TRANSr.ATOll's  PIIEI-ACK. 


case  of  Laonncc,  indooJ  ami  men  of  his  .stanij),  familiar  witli  all 
the  features  of  disease  and  whose  views  were  in  general  profound 
and  comprehensive,  the  erroneous  direction  thus  given  to  the  mind 
probably  produced  in  practice  no  other  ill  eil'cct  than  depriving  them 
of  some  important  diagnostic  signs  ;  but  it  was  otherwise  with  per- 
sons of  inferior  capacity,  and  perhaps  with  the  majority  of  students. 
With  them  an  undue  confidence  in  physical  signs  has  unfortunately 
often  led  to  mistakes  in  diagnosis,  the  result  of  which  has  been 
doubt,  distrust,  and  at  length  total  abandonment  of  auscultation, 
or  perhaps  what  was  worse,  the  practice  of  appealing  to  it  without 
any  faith  in  its  responses.    From  the  same  cause  has  originated 
the  reproach  which  is  sometimes  with  too  much  reason  addressed  to 
auscultation  :  that  it  is  silent  at  the  period  when  it  might  be  ser- 
viceable, and  only  reveals  the  disease  when  it  is  no  longer  remediable 
either  by  art  or  nature. 

The  new  method  followed  by  M.  Fournet  in  the  study  of  auscul- 
tation must  lead  to  happier  results.    Attention  is  here  first  directed 
to  the  attainment  of  a  familiar  acquaintance  with  the  normal  res- 
piratory sounds.    This  is  the  natural  course,  and  its  advantages 
are  so  obvious  that  most  writers  have  recommended  it ;  but  the  old 
system  tended  rather  to  divert  the  mind  from  this  study,  which  on 
the  other  hand,  forms  an  essential  and  indispensable  part  of  the 
new.    A  careful  analysis  of  the  properties  of  these  sounds  brings 
under  notice  diflferent  sonorous  phenomena  hitherto  neglected,  whose 
modifications  in  disease  furnish  a  number  of  new  diagnostic  signs. 
The  constant  existence  of  an  expiratory  vesicular '  murmur  both  in 
health  and  disease  being  recognised  by  M.  Fournet,  its  physiological 
characters  are  studied  with  the  same  minuteness  as  those  of  the 
inspiratory,  and  another  new  source  of  diagnosis  found  in  their 
morbid  modifications.    Let  me  observe,  that  while  in  this  study  of 
the  properties  of  the  normal  murmurs,  the  ear  acquires  a  perfect 
familiarity  with  these  sounds,  it  must  at  the  same  time  attain  a  de- 
licacy of  perception  which  will  enable  it  to  recognize  the  first  devia- 
tions produced  by  disease ;  nor  is  this  study  calculated  to  foster  a 
false  confidence  in  physical  signs  ;  but  on  the  contrary,  from  the 
delicacy  of  the  phenomena  and  the  difliculty  of  appreciating  them,  it 
will  probably  suggest  to  every  mind  the  danger  of  relying  on  them 
alone,  or  of  cont6mplating  them  in  an  isolated  or  independent  point 
of  view  ;  the  necessity  of  always  considering  them  in  their  relations 
with  each  other,  and  in  connexion  with  all  the  other  signs,  symp- 
toms, and  general  phenomena. 

The  separate  study  of  the  two  periods  of  respiration  naturally 
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sucvo-ested  the  idea  of  determining  with  which  of  tliem  each  morbid 
Lig°n  co-exists,' and  from  this  source  a  number  of  new  differential 
characters  is  derived.  Lastly,  the  combinations  of  the  physical 
phenomena  with  each  other,  the  relations  that  connect  them  together 
their  natural  or  accidental  course  and  the  successive  transformations 
of  some  of  them,  have  been  carefully  studied,  and  a  number  of  gene- 
ral facts  thus  established,  of  considerable  use  in  the  diagnosis  and 
prognosis  of  certain  diseases. 

It  is  in  reference  to  phthisis  that  the  defects  of  the  usual  mode  of 
studyino-  the  physical  phenomena  appear  particularly  conspicuous. 
Most  practitioners  are  familiar  with  the  physical  signs  of  this  disease 
at  the  period  when  its  diagnosis  is  scarcely  of  any  use  ;  few  have 
studied  them  at  the  period  when  any  benefit  might  be  hoped  for  from 
remedial  measures.  It  is  in  phthisis  also  that  the  method  of  M. 
Fournet  may  be  expected  to  produce  its  happiest  results.  Its  ad- 
vantages are  strikingly  illustrated  in  the  second  part  of  this  work, 
in  the  diagnosis  of  the  earliest  stage  of  the  disease.  But  as  this 
first  part  is  complete  in  itself,  and  as  it  is,  in  my  opinion,  the  most 
useful  guide  in  the  study  of  auscultation  that  has  yet  appeared,  I 
thought  it  better  publish  it  at  once,  intending  to  follow  with  the 
other  part  with  as  little  delay  as  possible. 


Dublin,  Auffust,  1841. 


M.  Fournet  has  given  a  new  character  of  precision  to  many  phenomena  already  imperfectly 
known,  added  some  new  ones,  and  taken  a  moie  complete  and  philosophical  view  of  the  system 
of  respiratory  signs  than  any  previous  author.  He  has  pointed  out  the  route  in  his  diligent 
investigations  of  the  two  murmurs,  to,  we  doubt  not,  numerous  important  additions  to  semeiology, 
and  taught  us  how  much  remains  unexplored  in  this,  as  was  hitherto  supposed,  almost  exhausted 
field.  *  *  *  *  He  has  assuredly  himself  learned  the  means  of  detecting  consumption  earlier 
than  his  predecessors ;  some  cases  of  the  affection  diagnosticated  in  the  very  incipient  stage  (and 
correctly,  as  the  event  proved,)  di-ew  this  admission  from  some  of  the  members  of  the  Academy 
of  Medicine.— J?n7is/i  and  Foreign  Quarterly  Review,  No.  XVIII.  page  342. 


PREFACE. 


The  researches  contained  in  this  work  are  directed  to  two  objects. 
1°.  the  auscultation  of  the  respiratory  organs  conducted  upon  prin- 
ciples different  from  those  that  guided  Laennec ;  2°.  the  history  of 
the  first  stage  of  phthisis  pulmonalis  considered  under  various 
points  of  view :  the  causes  capable  of  producing  it  and  favouring  its 
developement,  its  curability  in  its  first  and  last  stages,  the  diag- 
nostic signs  of  its  first  degree,  and  the  treatment,  as  well  prophy- 
lactic as  curative,  suited  to  it. 

If  a  new  direction  had  not  presented  itself  for  my  researches,  if  I 
had  not  perceived  the  possibility  of  considering  these  subjects  under 
other  points  of  view  than  those  of  the  great  masters  who  had  gone 
before  me,  I  would  not  have  ventured  upon  any  attempt  after  them; 
still  less  would  I  have  hoped,  after  the  beautiful  works  they  have 
left,  to  arrive  by  my  own  investigations  at  new  results  which,  per- 
haps, will  not  be  deemed  altogether  undeserving  attention.  Should 
it  be  so,  should  any  merit  belong  to  a  work  which  has  at  least  that 
of  being  conscientious,  the  greater  part  of  it  is  due  to  M.  Andral, 
since  it  is  to  his  good  opinion,  to  his  generous  kindness,  I  am 
indebted  for  the  favourable  position  I  occupied  for  making  these 
researches. 

I  have  divided  this  work  into  two  parts  :  the  first  contains  my 
researches  on  auscultation,  the  second  my  researches  on  phthisis. 

1°.  The  analysis  of  the  two  murmurs  of  respiration  (inspiratory 
murmur,  expiratory  murmur),  instead  of  the  single  murmur 
described  by  Laennec,  has  multiplied  the  number  of  signs  by 
means  of  which  we  recognize  the  diseases  of  the  respiratory  organs, 
and  has  dissipated  some  errors  which  followed  necessarily  from  tho 
consideration  of  a  single  murmur  instead  of  the  two  that  really 
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exist.     The  analysis  of  a  greater  niinibcr  of  the  properties  of  sound 
than  Laenucc  noticed,  has  enabled  mo  to  ascertain  a  greater  mini- 
bor  of  morbid  modifications  of  the  respiratory  murmurs,  to  establisli 
new  relations  between  the  symptomatology  and  pathological  ana- 
tomy, and  to  multiply,  by  this  new  means,  the  signs  of  the  diseases 
of  the  pleura,  of  the  lungs,  &c.    The  determination  of  the  law  of 
coexistence  of  the  morbid  sonorous  phenomena  of  the  respiratory 
apparatus  with  inspiration  or  expiration,  has  served  also  to  increase 
the  number  of  these  relations  and  of  these  signs.     Lastly,  the  more 
exact  order,  the  more  full  conception,  the  more  fixed  principles  that 
have  directed  the  whole  of  this  new  study  of  auscultation,  will, 
I  hope,  have  the  efFect  of  making  better  known  the  relations  that 
connect  together  a  great  number  of  these  phenomena,  the  successive 
transformations  of  several  of  them,  their  natural  or  accidental 
course,  in  a  word,  the  laws  that  govern  them,  and,  consequently,  of 
rendering  more  easy  and  more  useful  their  application  to  the  diag- 
nosis, to  the  prognosis,  and  therefore  to  the  treatment  of  the  mala- 
dies of  which  they  are  signs.     These  auscultatory  researches  will 
also,  in  many  instances,  have  the  advantage  of  rendering  the  diag- 
nosis of  certain  diseases  possible  at  a  period  of  their  course  at  which 
It  was  hitherto  impracticable,  the  period  of  their  commencement, 
which  is  the  most  favourable  for  their  treatment. 

2°.  With  respect  to  the  considerations  that  directed  my  re- 
searches on  phthisis  pulmonalis,  they  were :  1°.  to  determine  what 
are  the  chances  of  the  curability  of  this  affection  ;  2°.  to  deduce  the 
treatment  from  the  data  furnished  by  the  etiology  of  the  disease, 
that  is,  to  make  hygiene  its  principal  basis,  for  pharmacology  has 
hitherto  only  served  to  confirm  the  melancholy  presentiment  of  the 
alsolute  incurability  of  phthisis  ;  3°.  to  apply  this  treatment  to  the 
first  stage  of  the  disease,  the  only  one  during  Avhich  it  can  be 
in  any  way  successful,  and,  for  this  purpose,  to  investigate  the 
diagnostic  signs  of  this  first  stage.— Now  I  hope  I  have  demon- 
strated:  that  the  general  opinion  of  our  age,  as  to  the  cure  of 
phthisis  in  its  third  stage,  hj  means  of  the  cicatrization  of  cavities,  is 
not  accurate ;  that  the  opinion  of  the  incurability  of  phthisis  in  its 
first  stage  is  not  founded  on  any  solid  reasons  ;  that  on  the  con- 
trary, there  is  every  reason  to  think  that  the  result  of  the  treatment 
of  this  affection,  if  managed  upon  certain  principles,  ought  to  be : 
r.  in  some  individuals,  to  prevent  the  devclopement  of  phthisis  with 
which  they  are  menaced ;  2°.  in  those  who  are  actually  affected  with 
it,  and  who  have  recourse  in  time  to  the  aid  of  medicine  to  remove, 
in  some,  all  local  traces  of  the  disease ;  and,  in  many  others,  to 
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arrest  its  progress,  so  that  the  patient  lives,  retaining  however 
■  in  liis  lungs  the  vestiges  of  the  disease.  In  all  cases,  tlie  only  treat- 
ment that  can  have  any  success  is  that  whicli  consists  chiefly  of 
prophylactic  measures,  by  which  we  oppose,  sometimes  the  first 
appearance,  sometimes  the  increase  of  phthisis.  From  its  very 
nature,  this  treatment  must  be  derived  chiefly  from  hygiene,  and 
be  indicated  by  the  etiology  of  phthisis ;  its  chances  of  success  must 
be  proportioned  to  the  space  of  time  longer  or  shorter,  that  has 
elapsed  since  the  commencement  of  the  afi"ection.  Now,  I  venture 
to  hope  that  my  researches  on  the  cause  of  phthisis  will  contribute 
to  guide  the  treatment  in  this  preservative  course,  and  that  my 
researches  in  diagnosis  will  enable  us  to  apply  it  to  the  first  stage  of 
phthisis,  at  least  in  the  greater  number  of  cases.  If  I  have  attained 
the  latter  object,  which  I  hope  will  be  admitted,  surgery  will  also 
derive  great  advantage  from  it,  for  the  surgeon  will  not  be  so  often 
exposed  to  endanger  the  life  of  the  patient  by  calling  into  activity, 
by  his  operations,  tuberculous  affections  till  then  unfelt  and  sta- 
tionary, nor  to  risk  his  own  reputation  and  that  of  his  art  by 
failures  due  to  the  unfavourable  condition  in  which  the  patient 
happens  to  be. 

The  new  course  I  have  followed  in  the  study  of  auscultation,  is 
one  of  the  sources  from  whicli  I  have  derived  the  signs  of  the  first 
stafe  of  phthisis ;  in  this  point  of  view,  a  knowledge  of  the  first 
part  of  the  work  is  indispensable,  in  order  to  understand  and  appre- 
ciate what,  in  the  second  part,  relates  to  this  diagnosis.  I  am 
obliged  to  oifer  this  warning  to  persons  who,  thinking  they  had  no 
interest  except  in  the  second  subject  of  this  treatise,  might  consider 
the  study  of  my  researches  on  auscultation  useless  to  them.  To  be 
able  to  recognize  the  signs  I  point  out,  it  is  necessary  to  be  accus- 
tomed to  the  mode  of  auscultation  I  have  developed  in  the  course  of 
the  first  part ;  it  is  necessary  to  have  educated  the  senses  in  this 
particular  point  of  view ;  it  is  necessary  that  the  mind  be  prepared 
for  the  new  relations  I  have  established  amongst  the  facts  ;  but  how 
place  oneself  in  these  conditions  by  any  other  means  than  a  full 
knowledge  of  the  principles  and  facts  I  have  established  ?  I  repeat 
it,  those  who  choose  to  judge  the  results  I  announce  in  the  present 
state  of  their  senses  and  their  minds,  and  who  will  not  take  the 
trouble  to  follow  step  by  step  the  course  I  have  adopted,  to  renew 
their  education  in  auscultation,  these  men  will  not  be  in  a  condition 
to  form  a  just  opinion.  In  a  word,  I  am  the  first  to  challenge  an 
examination  of  the  facts  I  liave  brought  forward,  but  I  demand  that 
this  examination  be  serious;  for  clinical  observation  gives  always  the 
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same  answer  when  it  is  properly  interrogated,  I  think  I  should 
also  warn  the  reader,  especially  in  reference  to  the  second  part  of 
this  work,  that  the  facts  contained  in  it  are  of  such  a  nature,  and 
are  so  dependent  one  upon  the  other,  that  it  is  not  possible  to  form 
an  accurate  idea  of  the  value  of  each,  except  after  reading  all,  and 
analyzing  the  whole  assemblage  of  them.  I  may  have  fallen  into 
errors  ;  how  can  I  expect  to  be  secure  from  them,  after  having 
myself  pointed  out  several  in  Laennec?  but  of  this  I  am  convinced, 
that  no  one  could  undertake  trjt>  work  with  more  desire  of  truth, 
with  greater  impartiality  in  his  researches ;  no  one  could  make 
greater  efforts  to  attain  this  end.  My  original  cases  are  taken  at 
great  length ;  when  the  facts  with  respect  to  which  I  interrogated 
the  patients  did  not  exist,  I  noted  their  non-existence  with  as  much 
care  as  their  existence  in  the  opposite  case  ;  the  autopsies  are 
reported  with  the  same  detail ;  so  that  I  have  been  able  to  establish 
accurate  relations  between  the  morbid  alterations,  and  the  different 
circumstances  of  the  history  of  the  disease.  It  is  these  relations, 
often  observed,  that  have  authorized  me  to  elevate  to  the  rank  of 
signs,  several  of  the  phenomena  that  had  been  noticed  during  life. 
It  is  by  the  same  process  that  I  have  arrived  at  the  knowledge  of 
the  general  facts  which  are  scattered  here  and  there  in  the  course  of 
the  work.  Knowing  by  experience  how  difficult  it  is  to  obtain  accu- 
rate information  from  patients,  I  have  taken  the  utmost  pains  in 
questioning  them,  not  passing  from  one  question  to  another  till  I 
had  reason  to  believe,  that  the  answer  of  the  patient  was  an  accu- 
rate representation  of  the  fact.  Lastly,  in  order  to  have,  in  the 
testimony  of  others,  the  certainty  that  my  senses  had  not  deceived 
me,  I  often  requested  M.  Andral  to  ascertain  whether  the  pheno- 
mena were  such  as  I  had  seen  or  heard  them  ;  or  I  asked  other  per- 
sons well  versed  in  clinical  practice,  who  usually  attended  the  hos- 
pital, to  do  the  same,  I  dwell  on  all  these  circumstances,  because 
it  is  to  them  we  must  look  in  investigating  the  cause  of  the  relations 
true  or  false  that  have  been  established  between  the  facts. 

The  cases  of  phthisis  pulmonalis  on  which  the  second  part  of  this 
book  is  founded,  are  192  in  number.  Those  that  supplied  me  with 
the  auscultatory  facts  contained  in  the  first  part,  are  much  more 
numerous,  for  all  the  cases  of  disease  of  the  thoracic  organs  that  I 
have  noted  during  the  last  four  years,  have  been  taken  with  a  view 
to  those  researches.  Being  obliged,  however,  to  confine  myself 
within  certain  limits,  I  have  given  only  a  small  number  of  cases  in 
the  course  of  this  work.  Those  introduced  here  and  there  in  the 
text,  are  in  general  given  with  little  detail ;  I  have  only  retained 
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the  circumstances  tliat  establish  tlie  fact  witli  respect  to  wliich  they 
arc  brought  forward.  The  five  cases  which  terminate  tlio  work  are 
the  only  ones  that  have  been  reproduced,  with  almost  all  their  pri- 
mitive developements  ;  the  reasons  that  determined  me  to  act  thus 
will  be  seen  at  the  commencement  of  Chapter  XVII.,  Part  2nd. 
These  cases  will  be  found  to  present  very  striking  examples  of 
phthisis  recognized  in  its  first  stage.  As  several  of  the  general  facts 
announced  in  the  course  of  this  work  are  of  considerable  importance, 
and  that  one  cannot  rest  satisfied  with  merely  stating  them,  I  intend 
to  enter  into  a  detailed  explanation  of  them  in  separate  memoires, 
when  at  least  I  can  make  use  of  my  cases. 

The  diagnosis  of  the  first  stage  of  phthisis  is,  in  general,  composed 
of  very  numerous,  and  sometimes  very  complex  elements.  It  is  not, 
therefore,  on  the  results  of  auscultation  alone  I  rely  in  forming  this 
diagnosis,  as  some  persons  have  imagined.  So  far  from  this,  nothing 
is,  in  my  opinion,  more  certain,  than  that  we  must  necessarily  com- 
mit many  errors  if  we  presume  to  judge  from  one  class  of  signs 
alone,  and  from  their  absolute  value,  instead  of  considering  all  toge- 
ther and  their  relative  value.  I  dwell  upon  this  fact,  in  order  that 
persons  may  not  impute  to  a  want  of  value  in  the  signs  I  point  out, 
mistakes  which  result  from  their  not  being  properly  appreciated.  In 
the  diagnosis  of  the  first  stage  of  phthisis,  as  in  every  diagnosis, 
there  are  difierent  degrees  of  certainty,  which  vary  according  to  the 
difi"erent  conditions  of  the  patients  ;  but,  in  the  greater  number  of 
cases,  an  accurate  diagnosis  may  be  formed,  sometimes  even  it  may 
be  attained  at  the  period  when  phthisis  consists  in  a  certain  general 
disposition  only,  and  when  the  tuberculous  matter  has  not  been  as 
yet  secreted  either  in  the  lungs  or  in  any  other  organ. 

There  are  persons  who  will  treat  as  minutiae,  some  of  the  auscul- 
tatory facts  that  concur  to  the  diagnosis  of  the  first  stage  of  phthisis. 
The  importance  of  the  result  obtained  by  these  pretended  minutise, 
would  be  in  itself  a  sufficient  answer  ;  but  we  may  observe  to  per- 
sons who  thus  accept  the  result,  and  seem  to  wish  to  reject  the 
means,  that  their  reproach  is  not  logical,  for  alterations  so  slight  as 
those  with  which  phthisis  commences,  can  produce  very  slight 
symptoms  only,  inasmuch  as  the  degree  of  the  symptom  expresses 
the  degree  of  alteration ;  we  must,  therefore,  be  prepared  to  find  the 
signs  more  delicate  in  proportion  as  we  choose  to  approach  nearer 
the  commencement  of  the  malady.  Besides,  lot  mo  remark,  that 
those  signs  which  will  probably  appear  of  extreme  delicacy  and  diffi- 
culty to  physicians  little  habituated  to  auscultation,  are  very  sen- 
sible -and  very  distinct  to  those  whose  senses  have,  by  constant 
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practice,  acquired  peculiar  delicacy  ;  consequently,  it  is  a  question 
of  persons  rather  than  of  facts,  and  thei'cforc  admits  not  of  discus- 
sion. We  know  tlie  incredulity  and  the  conflicting  sentiments  with 
which  the  first  discoveries  of  Laennec  were  received,  and  we  know 
whether  much  of  this  incredulity  exists  now.  The  utility  of  some  of 
my  auscultatory  researches  may  be  contested  with  moi-e  show  of 
reason,  on  the  ground  that  they  only  lead  to  a  kind  of  superfluity  of 
diagnosis.  I  admit,  that  in  ordinary  cases  it  would  be  useless  to 
avail  oneself  of  some  of  the  signs  I  have  pointed  out  in  my  first 
part.  But  there  are  other  cases  where  the  diagnosis  of  certain 
affections  of  the  chest  is  very  obscure,  where  the  general  signs  are 
serious,  the  progress  of  the  disease  alarming,  the  mind  undecided  as 
to  tlie  seat,  the  degree,  the  course,  sometimes  as  to  the  nature  of  the 
malady,  and  consequently  as  to  its  treatment ;  in  such  a  case  will 
we  not  eagerly  welcome  the  same  signs  which  were  rejected  as 
superfluous  in  happier  circumstances  ?  Does  the  chymist  or  natural 
philosopher  neglect  the  most  trifling  phenomena,  when  they  are  of  a 
nature  to  throw  light  on  the  facts  he  investigates?  Do  we  ever  com- 
plain of  the  richness  of  a  language  ?  Now,  in  the  point  of  view  in 
which  the  sciences  were  regarded  by  Oondillac,  is  not  semeiology 
the  language  from  which  we  derive,  and  from  which  we  ought  to 
derive  all  our  inspirations  ? 

The  first  part  of  this  work  presents  a  system  or  general  plan  of 
auscultation  nearly  complete  ;  at  the  same  time,  the  reader  must  not 
expect  to  find  in  it  all  the  facts  that  constitute  the  domain  of  aus- 
cultation of  the  respiratory  organs.  My  object  was  only  to  lay 
before  him  the  new  auscultatory  facts  to  which  I  have  been  con- 
ducted by  my  researches,  to  rectify  some  errors  that  escaped  Laennec, 
and  to  present  some  of  the  facts  he  described,  in  the  peculiar  point 
of  view  in  which  those  researches  enabled  me  to  contemplate  them. 
I  have  on  several  occasions  been  obliged  to  criticise  Laennec ;  but  I 
declare,  that  no  one  can  feel  higher  admiration  for  his  labours,  nor 
greater  respect  for  himself,  even  looking  at  his  mistakes,  for  these 
mistakes  themselves  are  proofs  of  the  active  and  energetic  character 
of  his  mind. 

To  avoid  too  frequent  repetitions,  I  have  employed  the  words 
inspiration  and  expiration,  as  synonimous  with  the  words  inspira- 
tory murmur,  expiratory  murmur.  It  will  be  easy  from  the  context 
to  distinguish  whether  the  former  are  used  in  their  proper  or 
synonimous  sense.  The  words  cells,  pulmonary  vesicles,  also  occur 
in  many  places ;  it  is  not  that  I  wish  to  pronounce  any  opinion  as 
to  the  nature  of  the  texture  of  the  lungs ;  these  words  are  only 
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employed  for  tlie  want  of  better,  to  indicate  the  seat  of  certain 
sound's,  or  certain  alterations  in  the  terminations  of  the  broncliial 
ramifications.  Tlie  word  laio  which  I  also  employ  sometimes, 
might  seem  ambitious  to  some,  if  I  did  not  state  that  I  merely  use 
it  as  a  brief  expression  of  the  following  thought :  the  general  fact 
governs  a  certain  number  of  particular  facts. 

It  was  in  1835,  at  the  Hotel-Dieu,  Paris,  I  commenced  the 
researches  contained  in  this  work ;  I  continued  them  afterwards  at 
the  hospitals  la  Pitie  and  la  Charite.  Since  1836  I  have  constantly 
given  clinical  lectures  on  the  two  subjects  of  my  labours,  and  on  the 
results  at  which  I  had  arrived.  These  lectures  were  attended 
chiefly  by  physicians  from  other  countries,  who  having  heard  of  my 
researches,  did  me  the  honor  to  desire  to  see  my  clinical  practice. 
Tliey  have  often  urged  me  to  publish  this  work,  and  to  use  their 
testimony  as  evidence  of  the  accuracy  of  the  facts  it  contains,  of  the 
ease  with  which  each  was  able  to  verify  those  facts  by  following  the 
course  and  method  I  pointed  out,  and  of  the  advantage  they 
derived,  in  the  study  of  auscultation,  from  the  general  facts  in 
which  I  have  included  a  certain  number  and  certain  classes  of  par- 
ticular facts.  Several  of  these  physicians  requested  me  to  state 
that  they  had  attended  my  lectures  ;  I  comply  with  their  wish,  and 
at  the  same  time  produce  them  as  witnesses  by  inscribing  here 
those  who  have  left  me  their  names.* 

In  conclusion,  let  me  add,  that  the  manner  in  which  these 
researches  have  been  received  by  the  Academy  of  Medicine  f  and  by 
some  distinguished  individuals,  and  the  opinions  expressed  to  me 
on  this  subject,  induce  me  to  hope  that  some  good  will  result  from 
my  labours.  Thus,  looking  to  the  second  subject  alone  of  this 
work,  consumption,  may  we  not  anticipate  that  in  the  full  and  cir- 
cumstantial account  of  the  causes  of  this  malady  will  be  found 
a  copious  source  from  which  practice  will  derive  its  best  indications, 
and  from  which  must  flow  valuable  results  ?  May  we  not  hope  that 
the  possibility  of  acting  in  the  earliest  period  of  phthisis,  some- 
times even  before  the  local  disease  is  formed,  will  hereafter  afford 
medicine  a  fair  prospect  of  success  I  Perhaps,  too,  these  researches 
may  make  a  salutary  impression  on  the  minds  of  that  enlightened 
portion  of  society  that  gives  an  impulse  to  the  rest :  perhaps  I  may 

'  The  author  gives  here  a  long  list  of  physicians  of  different  countries,  among  whom 
I  find  the  following  English  : — 

Dns.  Fbtiieuston,  Newcastle,  Northumberland;  Neissek,  London;  Ross,  Lon- 
don; Power — Clauke — Colahan,  Ballinrol)C,  Ireland. 

•f  Seance  dc  rAcadcmie  Royale  de  Mcdecine,  du  13th  Mars,  1838. 
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liavo  suoocodod  in  showing  the  barren  and  nii8chievou.s  consequences 
of  tlio  opinion  tliat  consumption  is  absolutely  incurable ;  perhaps  1 
may  succeed  in  impressing  on  those  threatened  with  consumption 
the  deep  interest  they  have  to  watch  the  firat  derangement  of  their 
health,  and  to  seek  at  once  the  aid  of  medicine.  Perhaps,  with  the 
causes  of  the  malady,  I  may  have  pointed  out  to  some  the  means  of 
avoiding  it.  I  venture  to  hope  also  that  those  to  whom,  on 
account  of  their  ability,  the  people  confide  the  public  interests, 
will  find  in  the  results  of  these  researches  valuable  data  for  sani- 
tory  measures  both  legislative  and  administrative. 


Paris,  1st  Mar/,  1839. 
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CLINICAL  RESEARCHES,  &c. 


FIRST  PART. 

RESEARCHES  ON  AUSCULTATION  OF  THE  RESPIRATORY  ORGANS. 


INTRODUCTION. 

In  1816  tlie  inunortal  Laennec  opened  a  new  career  to  tlie  science  of 
diagnosis.  Frona  the  first  lie  comprehended  all  its  extent;  while  liis 
powers  of  observation,  wMch.  equalled  the  facility  and  accuracy  of  his 
understanding,  enabled  him  subsequently  to  traverse  it  in  almost  every 
direction.  In  a  very  short  time  he  had  collected  around  him  immense 
materials ;  and  upon  this  mass  of  facts,  so  new,  so  numerous,  so  diversi- 
fied, but  of  whose  value  the  accuracy  of  his  senses  assured  him,  he  poured 
the  light  of  analysis.  Similar  facts  were  brought  together,  their  relations 
recognized  ;  a  common  chain  united  them,  order  succeeded  to  confusion, 
science  laid  hold  of  what  seemed  at  first  a  mere  object  of  curiosity,  and 
auscultation  was  created.  The  impulse  that  acted  on  Laennec  was  felt 
by  other  men  in  his  own  time  and  since.  At  his  side  M.  Andi'al,  inspired 
with  the  same  foresight,  animated  with  the  same  force,  attained  the  same- 1 
end.  At  times  Laennec  even  seemed  annoyed  by  the  too  close  proximity ; 
but  this  passing  weakness  only  tended  to  the  advantage  of  science,  by 
exciting  him  perhaps  to  still  greater  activity.  Similar  men  soon  took  the 
same  path  :  accurate  and  well-trained  senses,  a  sound  judgment  applied  to 
the  analysis  of  facts,  confirmed  the  results  of  Laennec,  and  even  pene- 
trated beyond  him.  Observers  of  a  difierent  stamp  mingling  with  the 
former,  laboured  in  various  ways  in  this  new  field  of  science  ;  and  aus- 
cultation, great  even  in  the  cradle,  fruitful  from  its  birth,  was  hailed  on 
aU  sides  with  the  enthusiasm  and  the  unanimity  reserved  for  truth.  Some 
minds,  always  slow  to  follow  the  progress  of  their  age,  generally  rebellious 
to  every  discovery,  obeyed  as  usual  their  instinct  of  opposition  ;  but  their 
conversion,  which  could  not  be  long  delayed,  was  a  homage  to  auscultation, 
or  the  new  science  passed  easily  over  this  obstacle.  (') 
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But  SO  much  space  could  not  be  traversed  in  so  sliort  a  time,  Avitliout 
some  mistakes  and  some  omissions.  The  mind,  full  of  its  progress  and  its 
object,  had  not  taken  time  to  reflect  sufficiently  on  the  point  from  wliich 
it  started ;  hurried  along  by  the  force  of  circumstances,  distracted  by  tlie 
number  and  variety  of  phenomena,  it  neglected  in  its  route  some  import- 
ant elements  of  the  problem,  and  hence  the  solution  was  incomplete  in 
some  points,  inexact  in  others.  Besides,  in  this  rapid  movement,  it  was 
difficult  to  preserve  an  equally  vivid  impression  of  all  the  relations  of  tlie 
facts,  and  it  was  impossible  to  arrive  at  the  knowledge  of  all  the  laws  that 
govern  them. 

For  a  long  time  Laennec,  exercising  around  him  that  invisible  influ- 
ence, that  fascination  which  belongs  to  genius,  maintained  within  the 
limits  he  had  traced,  the  science  of  his  creation  ;  hurried  on  by  the  im- 
pulse he  had  communicated,  men  continued  to  follow  in  his  track  without 
almost  thinking  of  the  principles  that  had  guided  him ;  without  seeking 
to  extend  or  even  to  analyse  those  principles.  For  some  time  past,  how- 
ever, even  those  that  belonged  to  the  first  movement,  and  still  more, 
some  new  men  have  returned  upon  the  route  of  Laennec,  and  have  suc- 
ceeded in  discovering  some  useful  facts,  which  his  prepossessions  and  the 
raj)idity  of  his  progress  prevented  him  from  seeing. 

Devoted  for  many  years,  by  position  and  by  taste,  to  a  profound  study 
of  clinical  facts,  I  was  fascinated  by  the  career  of  Laennec  the  moment  I 
became  acquainted  with  it.  I  set  about  traversing  it  with  the  same  zeal 
as  if  I  were  the  contemporar}'  and  pupil  of  that  illustrious  master.  I  did 
so  with  a  three-fold  object  : — 1st.  to  arrive  more  quickly  and  more  per- 
fectly at  the  practical  application  of  the  discoveries  of  Laennec,  by  finding 
out  by  myself  all  the  facts  he  had  ascertained ;  2nd.  to  subject  them, 
one  by  one,  to  a  rigid  analysis,  in  order  to  recognize  their  exact  value  ; 
3rd.  to  extend,  if  possible,  the  domain  of  these  facts.  With  senses  per- 
fectly unprejudiced  and  well  trained  ;  with  a  mind  free  from  all  foreign 
influence,  and  from  all  personal  interest,  one  might  hope  to  attain  this 
object.  I  endeavoured  to  place  myself  in  these  conditions.  I  sought,  in 
the  first  place,  by  associating  with  those  who  had  specially  cultivated  this 
subject,  to  give  my  senses  that  delicacy  and  that  accuracy  which  was  ne- 
cessary to  enable  them  to  proceed  subsequently  alone  ;  after  the  example 
of  those  men,  I  endeavoured  to  make  the  operations  of  the  senses  always 
precede  those  of  the  mind,  and  to  place  both  under  the  control  of  that 
precious  faculty,  attention,  which,  in  watching  their  operations,  is  the 
guarantee  of  their  results.  Placed  sufficiently  remote  from  the  sphere  of 
Laennec's  activity,  to  be  unaffected  by  the  influence  he  exercised  around 
him,  I  could,  in  reflecting  on  the  route  I  had  to  traverse,  see  Avhat  had 
been  done,  ascertain  what  remained  to  be  done,  and  so  arrange  before- 
hand the  object  and  the  means.  My  position  as  intern  of  the  hospitals, 
the  friendship  of  my  masters,  by  placing  at  my  disposal  a  great  number  of 
patients,  affbi-dcd  nie  full  opportunity  for  such  researches.    It  was  in  the 
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bej^inning  of  1835,  at  the  Hotcl-Dieu,  I  commenced  my  labours.  Patho- 
loo-ical  anatomy,  inseparable  from  symptomatology,  formed  an  essential 
part  of  them. 

1.  In  listening  attentively  to  the  respiratory  mnrmvxr  in  persons  whose 
chests  were  healthy  and  weU  formed,  I  was  astonished  to  hear  two  sounds, 
instead  of  the  single  one  described  by  Laennec.  I  verified  however  the 
accuracy  of  tliis  first  result,  and  saw,  that,  in  the  normal  state,  inspiration 
and  expiration  were  each  accompanied  hy  a  very  distinct  murmur ;  the 
latter  being  merely  much  weaker  than  the  former.  (-)  Its  comparative 
weakness,  as  well  as  a  singular  distraction  of  the  senses,  in  one  in  whom 
they  were  so  well  trained,  made  Laennec  overlook  it ;  and  the  mischievous 
re-action  of  the  mind  on  the  senses  perpetuated  the  error.  He  says,  *  "  on 
applying  the  stethoscope,  with  its  funnel-shaped  cavity  open,  to  the  chest 
of  a  healthy  person,  we  hear,  during  inspiration  and  expiration,  a  slight,  but 
distinct  murmur,  answering  to  the  entrance  of  the  air  into,  and  its  expul- 
sion from,  the  air  cells  of  the  lungs."  Thus  he  describes  in  the  most  ex- 
plicit terms  the  production  of  sound  during  both  periods ;  he  remarks 
that  this  sound  accompanies  on  the  one  hand,  the  entrance,  on  the  other, 
the  expulsion  of  the  air.  Any  one  who  has  analysed  these  two  sounds, 
and  recognised  their  perfect  independence,  will  perceive  from  these  words 
that  Laennec's  ear  had  heard  both ;  but  his  mind  had  noticed  only  one, 
and  from  that  moment,  the  sense  was  subjected  to  the  mischievous  influ- 
ence that  usually  accompanies  every  preconceived  opinion.  His  attention 
had  slumbered  on  this  point,  and  was  never  after  awakened.  Many  other 
circumstances  might  have  brought  him  back  to  the  right  road — the  an- 
alogy of  the  larynx,  in  which  the  two  sounds  had  been  studied;  ausculta- 
tion at  a  distance,  which  in  like  manner  analyses  both, — ^physiology,  even 
physics,  and  above  all,  the  study  of  the  morbid  sounds,  where  we  some- 
times meet  the  expiratory  murmur  so  developed.  But  no ;  he  had  passed 
on  without  observing  the  fact,  and  it  was  not  for  years  after,  it  was  not 
till  the  death  of  Laennec,  and  the  kind  of  enfranchisement  Avhich  resul- 
ted from  it,  that  the  error  was  perceived.  A  remarkable  example  of  the 
despotism  the  mind  may  obtain  over  the  senses,  as  well  as  of  the 
mysterious  dominion  a  man  of  genius  exercises  over  all  that  comes 
within  the  sphere  of  his  activity !  It  is  curious  to  observe  how  M.  Me- 
viadec  Laennec,  obeying,  without  being  aware  of  it,  this  influence,  has 
given  f  this  passage  of  Laennec  ;  he  has  stripped  it  of  all  that  belongs 
peculiarly  to  the  senses,  and  has  left  only  what  belongs  to  the  mind :  "  the 
penetration  of  air  into  the  respiratoiy  apparatus  is  accompanied  with  a 
slight  murmur,  which  is  distinctly  perceived  by  means  of  auscultation, 
and  constitutes  what  is  called  the  respiratory  murmur." 

I  avow  that  before  placing  myself  in  the  position  for  observation  de- 

'  Auscult.  Med.  edition  d'Andral,  1837;  vol.  1,  page  60— Forbes'  translation  of 
Laennec,  3rd  edition,  p.  29. 

t  Andral's  edition  of  Laennec,  p-  76. 
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scribed  above,  Iliad  often  read  this  passage  in  Laennec,  without  meeting 
any  thing  that  arrested  my  attention,  and  tliat  like  him,  and  like  all  tlie 
world,  I  had  heard,  or  at  least  perceived  but  a  single  sound,  that  -which 
was  called,  and  is  still  so  generally  called,  the  respiratory  murmur.  I 
was  obliged  to  separate,  by  the  aid  of  reflection,  and  as  it  were  with  vio- 
lence, the  operations  of  the  senses  from  those  of  the  mind,  in  order  to 
avoid  the  common  error.  It  was  only  then  that,  on  a  fresh  perusal,  I 
comprehended  the  full  force  of  tliis  passage  in  Laennec. 

The  Academy  of  Medicine,  Februaiy  the  27th,  1838,  appointed  a  com- 
mission to  examine  different  communications  I  had  laid  before  it :  the 
commissioners  that  attended  found  no  difficulty  in  distinguishing  the  two 
normal  respiratory  murmurs,  and  recognising  the  different  characters  of 
each ;  this  was  more  especially  easy  to  one  of  them,  M.  Andral,  as  he  had 
himself  long  since  ascertained  the  truth  of  the  fact,  in  the  patients  in  his 
wards,  who  had  served  for  my  researches. 

If  we  proceed  to  analyse  the  two  sounds  of  respiration,  and  compare 
the  result  of  this  analysis  with  what  Laennec  has  said  respecting  the  res- 
piratory murmur,  it  is  evident  that  the  sound  to  which  he  gives  that 
name,  as  well  in  the  normal,  as  in  the  morbid  state,  is  the  inspiratory 
murmur,  and  that  it  is  the  murmur  of  expiration  he  has  overlooked. 

We  may  thei'^ifore  retain  in  our  new  route  nearly  all  that  Laennec 
has  written.  All  is  accurate,  or  nearly  all,  if  we  apxDly  it  to  inspiration  ; 
but  it  is  at  the  same  time  evident,  that  the  entire  half  of  the  domain  of 
auscultation  is  left  uncultivated :  perhaps  w^e  might  even  say  more  than 
half ;  for  not  only  has  one  of  the  two  sounds  of  resjjiration  been  altoge- 
ther overlooked,  but  the  natural  relation  between  those  two  sounds,  and 
every  thing  that  depends  on  the  disturbance  of  that  relation,  as  well  as  on 
the  disturbance  of  the  expiration,  has  also  been  unnoticed.  The  neglect 
of  these  two  things  has  been  sometimes  even  the  source  of  errors,  w^liich 
we  shall  have  to  point  out.  Fortunately,  many  of  the  facts,  as  well  par- 
ticular as  general,  which  Laennec  connected  with  the  sound  of  inspu'ation, 
are  applicable  to  that  of  expiration :  hence  it  is  that,  without  being  aware  of  it, 
he  has  in  some  degree  anticipated  a  part  of  the  history  of  the  fact  he  over- 
looked, in  the  history  of  the  fact  he  recognised  and  analysed  Avith  so  much 
ability.  It  will  be  seen,  however,  by  a  glance  at  this  question,  and  the 
consequences  it  involves,  that  diagnosis  must  gain  much  both  in  extent 
and  in  certainty,  by  the  recovery  of  this  omission  of  Laennec,  by  the  i-ec- 
tification  of  some  errors  which  have  resulted  from  it,  and  finally  by  the 
completion  thus  given  to  his  beautiful  labours.  We  may  give  one  or  two 
examples  of  this : — In  neglecting  the  study  of  the  expiratory  sound,  he 
deprived  himself  of  a  precious  soui-ce  of  diagnosis  in  the  first  stage  of 
pulmonaiy  phthisis.  He  has  expressed  on  this  point  the  following  opi- 
nion, to  which  we  have  now  a  right  to  revert.  But  when  these  tumours 
(tubercles,  &c.)  are  small,  *  however  numerous  they  may  be,  if  the  pul- 

"  Auscult,  Med.  cd.  1837,  vol.  2,  p.  8. 
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monary  tissue  in  tlie  intervals  between  tlicm  is  healthy,  auscultation  fur. 
nishes  no  sign."  In  pulmonary  emphysema,  the  respiratory  murmur,  says 
Laennec,*  (and  it  has  been  repeated  after  him,!)  ^^^^^  diminished,  or 
even  altogether  abolished ;  and  yet  when  we  analyse  carefully  the  two 
sounds  of  respiration,  we  find,  it  is  true,  that  the  inspiratory  has  suffered 
the  changes  indicated,  but  that  the  expiratory  on  the  contrary  has  greatly 
increased,  both  in  extent  and  in  intensity. 

Physiological  accuracy  then  compels  us  to  admit,  that  instead  of  the 
single  sound,  to  which  Laennec  has  given  the  name  of  respiratory  mur- 
mur, there  exist  two  very  distinct  sounds  :  one  stronger,  belonging  to  the 
period  of  inspiration  ;  the  other  weaker,  produced  during  expiration.  On 
the  other  hand,  pathological  observation  confirms  this  division ;  for  we  see 
the  weaker  sound  become  at  times  the  stronger,  and  vies,  versa  ;  lastly, 
the  intei-ests  of  diagnosis  require  it,  for  a  number  of  valuable  signs  result 
from  this  mode  of  studying  the  sounds  of  respiration.  Hence  this  auscul- 
tatory principle  :  always  to  observe  and  analyse  the  inspiratory  and  expi- 
ratory murmtirs  separately  ;  at  the  same  time  that  by  vieioing  them  together, 
we  appreciate  the  changes  that  may  have  occurred  in  their  natural  relation 
to  each  other. 

This  primary  fact  of  the  existence  of  two  murmurs  being  established, 
the  fact  of  their  morbid  modifications  being  also  clearly  ascertained,  as 
well  as  the  existence  of  a  number  of  signs  corresponding  to  these  modifi- 
cations, we  must,  in  order  not  to  lose  any  of  these  signs,  investigate  in  the 
noi-mal  murmurs,  all  the  different  circmnstances  from  which  they  may  be 
derived.  In  this  way  we  wiU  come  to  multiply  the  number  of  signs. 
Thus  then  we  are  led  to  investigate,  in  the  inspiratory  and  expiratory 
mui-mui-s,  their  proper  characters,  and  their  general  properties  as  sounds  ; 
to  choose  amongst  these  properties,  those  whose  modifications  may  furnish 
practical  signs ;  to  expound  in  a  methodical  order  the  whole  of  the  morbid 
characters  of  these  sounds,  and  to  introduce,  as  far  as  possible,  into  those 
different  analyses,  the  principles  and  precise  language  of  physics.  In  this 
way  the  science  of  auscultation  wiU  gain  both  in  extent  and  in  precision : 
in  extent,  by  the  appreciation  of  a  greater  number  of  chai-acters,  both 
normal  and  morbid,  and  by  the  application  of  these  characters  to  two 
sounds  instead  of  one  ;  in  precision,  by  the  more  rigorous  analysis  of  these 
characters,  by  the  greater  facility  of  comprehending  the  chain  of  their 
relations,  and  the  general  principles  that  govern  them. 

The  following  are  the  fundamental  characters  that  it  seems  to  me  useful 
to  analyse  in  the  respiratory  murmurs : — 

1.  The  proper  or  distinctive  character. 

2.  Tlie  hard  or  soft  character. 

3.  The  dry  or  humid  character. 

4.  The  quality  (le  timbre).  (3) 

*  Ausult,  Med.  ed.  1837,  vol.  1,  p.  373— Forbes'  Translation,  p.  162. 
t  Memoires  de  la  Soc.  Med.  d'Observ.  Emphy. ;  Louis,  p.  212. 
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5.  The  tone. 

6.  The  intensity. 

7.  The  duration. 

8.  The  rhythm. 

All  the  morbid  modifications  of  the  respiratory  murmurs,  that  are  sus- 
ceptible of  any  practical  application,  may  be  referred  to  one  of  the  above 
sources.  For  this  purpose  physiology,  pathology,  and  pathological  anatomy 
at  once  lend  their  united  aid :  pliysiology,  which  serves  as  a  type  or  unit 
of  measure  ;  pathology,  which  compares  with  this  unit  each  fact  it  fur- 
nishes ;  pathological  anatomy,  which  gives  value  to  the  differences,  by 
exhibiting  the  organic  states  that  correspond  to  them. 

A.  The  proper  character  of  the  normal  respiratory  murmurs  is  a  hreatJi- 
ing  or  Uowing  {un  souffle) ;  the  proper  character  of  a  certain  class  of 
morbid  sounds,  is  also  a  blowing,  but  of  a  different  kind ;  the  proper 
character  of  the  large  class  of  alterations  of  quality  (timbre),*  consists  in 
that  sensation  which  is  called  metallic  ;  the  proper  character  is  something 
sui  generis,  which  represents  the  nature  of  a  phenomenon,  or  of  a  group 
of  phenomena,  whilst  the  other  characters  express  rather  its  forms  and 
different  accidents. 

B.  The  hard  character  and  the  soft  or  mellow  character  are  the  opposite 
of  each  other  :  the  latter  produces  on  the  ear  an  agreeable  impression ;  it 
has  in  it  something  free,  unconstrained,  natural ;  the  vesicular  expansion 
of  a  healthy  lung  during  a  normal  inspiration  furnishes  this  character  in 
its  most  perfect  foi'm.  By  a  gradual  degradation  of  this  soft  character, 
we  pass  to  the  hard :  this  leaves  a  disagreeable  impression  on  the  ear ; 
there  is  in  it  something  of  difiiculty,  of  roughness,  of  restraint,  which 
gives  the  idea  of  an  obstacle  to  motion,  of  a  dense  and  unjdelding  tissue, 
of  a  rough  surface,  &c.t  Tlie  pleuritic  friction  sound  may  serve  as  a 
type  of  this  character.  The  fii'st  represents  the  pliant,  yielding  condition 
of  the  tissues,  and  is  a  more  favourable  sign  according  as  it  is  more  com- 
plete ;  the  second  represents  the  opposite  state,  and  is  always  proportional 
to  the  obstruction  of  the  functions  of  the  part  in  which  it  is  produced. 

C.  The  dry  and  humid  characters  approximate  closely  to  the  preceding. 
The  hard  chai'acter  always  conveys  an  impression  of  dryness  ;  the 
soft  character  almost  always  accompanies  the  sensation  of  hiunidity,  but 
the  latter  does  not  always  accompany  the  former.  The  dry  character  is 
but  a  form  or  degree  of  the  hard ;  the  humid  character,  on  the  contrary, 
is  a  distinct  type  ;  the  dry  character  is  the  opposite  of  this  type  ;  like  the 
preceding,  they  may  alternately  degenerate  into  each  other.  In  respect 
to  prognosis,  the  dry  is  to  the  hard  character  what  the  humid  is  to  the 
soft :  there  exists,  however,  a  very  wide  difference  between  the  soft  and 
humid  characters,  for  the  perfect  state  of  the  one  represents  the  physiolo- 
gical condition,  j  while  that  of  the  other  depends  on  conditions  essentially 

•  Tho  clear,  blowing,  bronchial,  cavernous,  amphoric  quality,  &c. 
t  First  stage  of  phthisis,  cniphyaciiia  of  the  lungs,  dry  pleurisy. 
X  Normal  respiratory  murmurs. 
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pathological.  *  The  prognosis  from  the  humid  character  varies  besides 
with  the  sensation  of  more  or  less  viscidity  :  the  more  marked  this  sensa- 
tion is,  the  more  serious  are  the  organic  changes  with  which  it  corre- 
sponds. It  is  the  reverse,  when  the  liquid  that  determines  this  sensation 
leaves  an  impression  of  great  fluidity. 

D.  It  is  not  yet  known  upon  what  circumstance  in  the  composition  of 
bodies,  that  property  of  sound  which  is  called  the  quality  {timbre)  depends. 
The  most  general  fact  we  can  establish  on  this  subject,  in  the  relations  of 
symptomatology  with  pathological  anatomy,  is  that  in  general  the  alter- 
ations of  qualiti/  in  the  normal  murmurs  present  themselves  in  cases  of 
augmentation  of  density  of  the  tissues, f  and  increase  of  diameter  of  the 
tubes  traversed  by  the  columns  of  air.  $  The  ear  does  not  easily  mistake 
this  character  when  it  has  once  heard  it  distinctly.  The  impression 
usually  made  on  it  may  be  conceived  by  recollecting  that  typical  and 
common  sound,  which  is  called  metallic.  This  character  presents  several 
degrees :  these  degrees  are  connected  together  by  successive  gradations, 
through  which  each  of  them  passes  in  its  increase,  or  its  decrease ;  the 
chain  is  continuous,  regular,  from  the  highest  to  the  lowest  degree ;  and 
we  often  see  one  of  the  morbid  murmurs  that  compose  it,  follow  it  through- 
out its  entire  length.  §  Its  progressive  increase  is  always  an  unfavoura- 
ble sign ;  II  its  highest  degrees,  in  general,  make  their  appearance  only  a 
short  time  before  death ;  ^  its  progressive  decrease,  its  return  to  degrees 
lower  and  lower,  is  on  the  contrary  a  good  omen ;  the  lowest  degrees  in 
this  kind  of  retrogression  usually  denote  the  resolution  of  congestions. 
Every  thing  in  this  phenomenon  belongs  to  pathology ;  there  is  nothing 
physiological  that  resembles  it,  unless  perhaps,  and  that  in  a  very  remote 
degree,  respiration  in  the  child.  Among  the  diiferent  morbid  sonorous 
phenomena,  it  is  one  of  those  that  appear  latest,  one  of  those,  therefore, 
that  indicate  organic  alterations  far  advanced ;  **  it  is,  moreover,  one  of 
the  most  unequivocal  characters,  one  whose  course  is  the  most  regular,  and 
whose  laws  are  the  most  fixed.  It  ceases,  but  it  never  changes  into  one 
of  the  other  types,  whereas  we  have  seen  that  the  two  preceding  charac- 
ters may  be  transformed  into  each  other. 

E.  The  tone  or  the  hei(/ht  of  a  sound,  depends  on  the  number  of  vibra- 
tions in  a  given  time.  It  is  sometimes  useful  to  appreciate  the  degree  of 
height,  or  the  tone  of  certain  moi'bid  sounds  of  the  respiratory  apparatus  : 
the  most  general  physical  fact  that  it  is  important  to  keep  in  mind,  in  the 
analysis  of  this  circumstance,  is  that  the  acute  tone  cori-esponds  to  the 
greater  number  of  vibrations,  and  the  grave  tone  to  the  smaller  number ; 

*  Active  sanguineous  congestion  of  the  lungs. 

t  Phthisis,  pneumonia,  pleuritic  effusion.  %  Dilation  of  the  bronchial  tubes. 

§  For  example  in  phthisis.  ||  Pneumonia,  phthisis. 

1[  The  cavernous  and  amphoric  characters  in  plithisis  and  in  hydro  pneumo-thorax. 
"  In  pneumonia  and  phthisis,  in  comparison  with  the  other  characters  furnished  by 
auscultation  in  these  diseases. 
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tlio  anatomical  fact  tliat  it  is  necessary  to  connect  with  tlie  preceding,  is 
that  in  general  these  two  degrees  in  the  height  of  the  sound  correspond 
•  to  differences,  in  an  inverse  respect,  in  the  diameter  of  the  air  tubes  :  the 
acute  tone  to  the  diminution  of  these  tubes,  and  the  grave  tone  to  their 
relative  augmentation.* 

If  we  compare  the  two  kinds  of  phenomena  we  have  just  noticed,  one 
physical,  the  other  anatomical,  we  will  find  a  natural  connection  between 
them :  we  know,  in  fact,  that  in  passing  through  tubes,  a  column  of  air 
produces  vibrations,  whose  number  is  du'ectly  proportional  to  the  narrow- 
ness of  the  tubes  ;  that  the  number  of  vibrations  increases,  (acute  tone) 
when  the  air  passes  from  a  wider  into  a  narrower  part,  and  diminishes 
(grave  tone)  in  the  opposite  case.  The  sonorous  phenomena  of  this  class 
ai'e  in  general  transitory,  fugitive,  of  moderate  value;  they  may  depend  on 
lesions,  purely  nervous,  as  well  as  on  physical  conditions,  and  the  latter 
are  sometimes  very  serious,  sometimes  very  slight :  they  appear  much 
oftener  in  diseases  of  the  larynx  than  in  those  of  the  lungs.  In  this 
work,  I  will  only  take  them  into  account  in  the  study  of  the  bronchial 
ronchi,  and  of  the  characters  that  the  voice  and  cough  supply  in  the 
diagnosis  of  the  first  stage  of  phthisis. 

F.  While  the  height  of  a  sound  depends  on  the  number  of  vibrations, 
its  intensity  depends  on  their  size ;  but  here,  without  confining  ourselves 
to  the  precise  physical  definition  of  the  word,  we  will  understand  by  in- 
tensity what  is  commonly  understood,  the  distance  to  which  the  sound  is 
propagated,  and  the  degree  of  force  with  which  it  strikes  the  ear. 

G.  By  the  duration  of  a  sound,  we  miderstand  the  time  dui-ing  which 
the  perception  of  the  sound  is  prolonged.  The  duration  and  intensity  of 
the  murmurs  are  sometimes  intimately  connected  with  one  another  ;f 
sometimes  they  separate  and  are  modified  in  different  degrees,  or  even  in 
opposite  directions.  |  It  is  much  more  easy  to  connect  anatomical  cir- 
cumstances with  the  intensity  than  with  the  duration  :  the  fii-st  is  refer- 
able to  two  different  kinds  of  cause  ;  it  is  sometimes  the  result  of  changes 
in  the  organ  itself  in  which  the  sound  originates,  §  sometimes  of  changes  in 
the  neighbouring  organs ;  ||  in  the  latter  case  it  depends  solely  on  the  condi- 
tions of  conduetibility  that  surround  the  organ  in  which  the  sound  is  genera- 
ted ;  we  may  say,  in  general,  that  its  increase  is  directly  proportional  to  the 

*  The  first  of  these  two  propositions  is  however,  much  more  true  and  more  general 
than  the  second ;  at  times  both  the  acute  and  grave  tones  ai-e  heard  at  tlie  same 
time  in  the  same  lung ;  in  general,  in  tliis  case,  the  only  anatomical  circumstance  we 
observe  is  that  which  we  have  considered  as  belonging  to  the  acute  tone  :  it  may  indeed 
be  said,  that  in  this  case,  the  anatomical  condition  of  the  grave  tone  is  represented  by 
the  relative  dilatation  of  the  healthy  bronchial  tubes. 

f  Pneumonia,  pulmonary  congestions,  pleuritic  effusions. 

•tf  Phtliisis  in  its  first  stage,  pulmonary  emphysema. 

§  Pneumonia,  pleurisy,  emphysema,  phthisis.  . 

^1  For  example :  the  imperfect  transmission  of  the  voice  and  sounds  of  the  heart  in 
cases  of  considerable  emphysema. 
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density  of  the  tissues,  and  its  diminution  to  tlieir  rarefaction  :  with  respect 
to  the  dui-ation,  it  usually  depends  on  causes  much  less  easily  analysed, 
the  degree  of  elasticity  and  contractility  of  the  tissues  appearing  to  influ- 
ence it  in  certain  cases.*  However,  though  its  causes  are  more  doubtful, 
the  character  of  duration  is  not  less  precious  than  that  of  intensity ;  the 
diagnosis  in  general  derives  most  advantage  from  analyzing  them  in  their 
relations  with  each  other  ;  in  fact  the  laws  that  govern  them  are  tolerably 
constant,  and  hence  the  changes  that  occur  in  the  one,  assist  us  in  appre- 
ciating the  value  of  those  exhibited  in  the  other ;  both  have,  besides,  the 
following  advantages  : — they  are  usually  the  first  to  appear  of  all  those 
signs  we  have  described,  and  thus  give  us  information  in  the  earliest 
periods  of  disease  ;  +  they  may,  though  appearing  at  the  commencement, 
persist  a  very  long  time,  and  come  to  indicate  a  considerable  change  in 
the  primary  conditions  of  the  organ  ;  X  the  series  formed  by  them  is  very 
extensive,  as  successive  and  as  regular  as  that  of  the  alterations  of  qua- 
lity, and  capable  of  being  followed  and  appreciated  with  equal  ease. 
These  two  characters  are  never  confounded,  are  never  transformed,  and 
though  frequently  connected,  remain  always  perfectly  independent  of  each 
other. 

H.  The  word  rhi/ihm  has  several  meanings  ;  sometimes  it  signifies  the 
order  in  which  several  independent,  but  accidentally  combined  phenomena 
follow  one  another  (this  is  its  largest  and  least  used  signification)  ;  some- 
times it  expresses  the  order  of  succession  of  several  phenomena  connected 
together  by  intimate  relations,  concurring  to  the  same  end,  and  consti- 
tuting the  same  fact,  as,  for  instance,  the  rhythm  of  the  two  respiratory 
sounds ;  lastly,  the  application  of  this  word  is  sometimes  still  more  re- 
stricted, and  it  is  employed  to  designate  the  different  periods,  the  different 
parts  of  the  same  phenomena,  and  the  mode  in  which  the  succession  of 
these  periods  and  parts  is  accomplished.  This  is  the  sense  in  which  we 
shall  use  it  when  we  say,  the  rhythm  of  such  a  sound  in  particular.  The 
second  acceptation  is  almost  the  only  one  that  admits  of  any  useful  appli- 
cations, and  in  this  point  of  view,  the  consideration  of  the  rhythm  forms 
some  part  in  the  appreciation  of  the  relations  between  the  inspiratory  and 
expiratory  murmurs.  The  study  of  the  rhythm  is  of  little  use  in  diag- 
nosis ;  it  is,  however,  sometimes  useful,  especially  for  comprehending  the 
connection  between  the  phenomena,  and  aiding  us  in  the  investigation  of 
.  the  laws  that  govern  them. 

All  these  different  characters  may  be  combined  with  each  other  in  a 
thousand  ways,  and  the  diagnosis  may  be  most  materially  aided  by  the  ana- 
lysis of  these  combinations.  Many  of  them  obscure  at  first  sight,  and 
apparently  confused,  are  governed  by  fixed  principles,  and  these  princi- 
ples are  in  some  cases  more  fixed  than  those  that  are  connected  with  the 


'  For  example :  the  expiratory  murmur  prolonged  in  cmpliysema  of  the  lungs, 
t  Pneumonia,  pleurisy,  phthisis,  &c.  t  Plithisis,  emphysema. 
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existence  of  the  sound  itself.  There  is  usually  an  intimate  relation  be- 
tween certain  combinations  of  phenomena  and  certain  physical  circum- 
stances ;  but  we  are  not  always  able  to  discover  this  relation.  Sometimes, 
in  a  given  space  of  time,  different  combinations  succeed  one  another  ;  in 
some  cases  it  is  also  possible  to  find  a  regular  chain  of  connexion  in  this 
succession  of  changes,  and  to  discover  the  reason  of  this  connexion. 
Phthisis  pulmonalis,  followed  step  by  step  in  its  whole  course,  in  all  the 
different  accidents  that  by  turns  affect  the  lungs,  is  one  of  the  diseases  in 
which  we  observe  the  greatest  number  of  those  combinations,  and  in 
which  it  is  most  easy  to  discover  the  law  that  governs  them  ;  to  such  a 
degree,  that  it  is  possible,  as  we  shall  see  hereafter,  to  exhibit  these  dif- 
ferent combinations,  either  separately  or  in  succession,  in  the  fonn  of  so 
many  problems,  of  which  experience  furnishes  the  solution. 

In  general,  we  may  say — 1st.  that  the  alterations  of  quality  in  their 
lowest  degrees  are  most  frequently  combined  with  most  of  the  other  cha- 
racters ;  but  that  they  obscure  and  efface  those  charactei's  in  proportion  as 
they  become  more  marked,  *  and  that  then  they  tend  more  and  more  to 
exist  alone  ;  2nd.  that  the  character  of  hardness  is  frequently  combined 
with  the  character  of  duration ;  \  3rd.  that  the  character  of  rhythm  is 
almost  inseparable  from  that  of  duration  or  intensity ;  %  4th.  that  the 
two  latter,  almost  constantly  found  united,  coincide  frequently  with  the 
character  of  humidity,  especially  when  this  character  exists  in  its  highest 
degrees,  for  example,  in  the  bubbling  form.  § 

Custom  has  consecrated  the  use  of  the  term  murmur  (bruit),  instead 
of  sound,  to  designate  the  acoustick  phenomena  of  the  different  systems  of 
the  economy ;  and  though  it  is  most  frequently  inaccm-ate,  as  i-egards  the 
physical  definition  of  the  word,  there  is  an  advantage  in  preserving  it, 
because  the  common  acceptation  is  well  defined. 

Of  the  dry,  humid,  and  hubhling  characters. 

In  reference  to  the  dry  and  humid  characters,  I  think  it  right  to  give 
a  summary  of  some  experiments,  which  will  enable  us  to  comprehend 
better  the  nature  of  these  characters,  and  their  possible  applications  to 
diagnosis,  by  explaining  their  mode  of  production. 

A.  If  a  perfectly  dry  sponge  be  subjected  to  an  alternate  movement  of 
compression  and  dilatation  close  to  the  ear,  we  hear  a  very  distinct  sound, 
slender  if  the  sponge  be  fine,  and  of  more  volume,  of  it  be  of  coarse  tex- 
ture ;  and  this  sound,  the  result  of  the  compression  of  the  tissue  of  the 
sponge  and  its  expansion  by  the  air,  gives  a  very  distinct  sensation  of 
dryness. 

B.  If  the  sponge  be  moistened,  we  get  with  this  sound  a  sensation  of 

•  Pneumonia,  pleurisy  witli  efFusion,  phtliisis.  f  Pulmonary  empliysema,  phthisis. 
%  Puhnonary  emphysema,  phthisis. 

§  Serous  and  sanguineous  congestions  of  the  lungs,  pulmonary  catarrh. 
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Ihiiraidity  ;  and  tliis  cliaracter  becomes  more  and  more  marked,  in  propor- 
ttion  as  the  sponge  contains  a  greater  quantity  of  liquid.  When  this  pas- 
«ses  a  certain  limit,  when  it  is  in  such  quantity  that  each  little  column  of 
nair  that  penetrates  into  the  cells  of  the  sponge  can  expand,  and  form  a 
i  little  bubble,  such  as  is  formed  by  blowing  with  a  tube  into  any  kind  of 
1  liquid,  then  the  sensation  changes. 

C.  If  this  change  in  the  sponge,  from  a  dry  to  a  humid  state,  be  con- 
,  ducted  by  insensible  gradations,  we  perceive  the  humid  character  increase, 
I  remain  for  a  time  homogeneous,  and  then  divide  into  a  number  of  smaU 
1  imequal  consecutive  sounds ;  these  afterwards  become  more  marked,  sepa- 
irate  a  little  from  each  other,  assume  each  a  rounded  form,  and  at  length 
,  produce  the  sensation  of  bubbles  originating,  being  developed,  and  burst- 
i  ing;  at  this  point,  the  humid  character  deserves  the  name  of  buhhUng ;  but 
•  it  always  leaves  on  the  ear  its  primary  impression  of  humidity. 

We  can  easily  vary  the  results,  by  varying  the  fineness  or  coarseness 
.  of  the  sponge,  its  degree  of  expansion,  the  conditions  of  its  tissue  as  to 
textm-e  and  motion,  and  the  nature  of  the  fluid  with  which  it  is  moist- 
ened. I  have,  in  this  way,  by  producing  in  the  sponge  a  certain  number 
of  the  anatomico-pathological  conditions  of  the  lungs,  succeeded  in  ob- 
taining artificiaUy  several  of  the  physical  signs  furnished  by  these  organs. 
I  con&ie  myself  to  a  description  of  some  effects  which  have  a  more  direct 
connexion  with  some  symptoms  I  shall  have  to  describe. 

1st.  The  character  of  dryness  and  hardness  in  the  sound  produced  by 
the  alternate  compression  and  expansion  of  a  dry  sponge,  may  have  dif- 
ferent degrees ;  these  degrees  vary  according  as  the  sponge  is  more  or 
less  fine  or  pliable,  and  free  from  all  admixtui-e  with  foreign  bodies,  or  as 
it  is  hard,  stiff,  coarse,  and  contains  the  Uttle  sheUs  we  sometimes  find 
scattered  through  it.  These  different  forms,  these  different  degrees  of 
dryness  and  hardness,  may  be  compared  to  the  same  characters  presented 
sometimes  by  the  respiratory  murmurs ;  for  example,  to  the  character  of 
dryness  in  cases  of  severe  emphysema,  or  rather  to  the  hard,  rough, 
crumpling  character  we  meet  in  the  first  stage  of  phthisis;  or  still 
more  to  the  crumpling  sound,  to  the  dry  crackling  ronchus  which  is 
in  like  manner  produced  in  the  same  disease  at  the  same  period. 

2nd.  If  the  sponge  be  moistened  with  water  simply,  the  impression  of 
humidity  felt  resembles  the  sensation  produced  by  the  respiration  of  an 
{edematous  lung.  It  seems  as  if  the  ear  perceived  that  the  liquid,  with 
which  the  sponge  is  moistened,  is  devoid  of  consistence  and  viscidity. 

3rd.  In  fact,  if  the  sponge  is  soaked  in  blood,  or  in  a  slightly  sirupy  or 
gummy  liquid,  the  ear  at  once  feels  that  the  dilatation  of  the  sponge  no 
longer  takes  place  in  the  same  way  ;  it  feels  distinctly  the  impression  of 
something  viscid, fatty,  glutinous;  and  this  impression  resembles  the  sen- 
sation produced  by  the  auscultation  of  a  lung  in  a  state  of  active  sangui- 
neom  congestion,  (see  first  part,  ch.  17,  sect.  2,  5,  3).  This  character  of 
the  respiration  accompanies  htemoptysis. 
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4tli.  If  the  sponge  be  fully  saturated  with  this  gummy  solution,  or  with 
blood,  then  the  bubbling  character  appears,  but  with  particular  shades : 
the  walls  of  these  bubbles  seem  to  be  thick,  and  not  easily  broken  ;  their 
developement,  their  spherical  form  is  attained  with  a  kind  of  difficulty ; 
\t  is  always  very  incomplete,  unless  the  tissue  of  the  sponge  is  gorged 
with  fluid,  and  that  its  cells  are  rather  large.  According  as  the  bubbles 
are  more  or  less  voluminous,  more  or  less  confounded  with  each  other, 
they  give  the  idea  of  that  peculiar  ronchus  I  shall  hereafter  describe 
under  the  name  of  humid  ronchus  with  continuous  bubbles,  which  forms 
one  of  the  signs  of  active  sanguineous  pulmonary  congestion ;  or  they 
resemble  perfectly  the  large  mucous  ronchus,  Avhich  is  heard  in  the 
large  branches  of  the  bronchi  and  in  the  trachea,  at  the  period  of  mucous 
secretion  in  acute  pulmonary  catarrh,  or  a  little  after  an  attack  of  haemop- 
tysis. 

5  th.  If  we  take  a  fine  sponge  moderately  moistened  with  water  alone, 
compress  it  in  a  point,  and  then  withdrawing  the  finger,  allow  it  to  be  ex- 
panded by  the  air,  crepitation  is  immediately  produced.  This  crepitation  is 
regular  and  rapid,  close,  equal,  very  round  and  fine ;  in  short,  it  is  precisely 
similar  to  one  of  these  putFs  of  crepitant  ronchus,  heard  in  pneumonia,  es- 
pecially during  the  inspiratory  movement.  If  the  finger  be  withdrawn  gra- 
dually, this  crepitation  is  prolonged,  and  then  resembles  these  long  puffs  of 
crepitant  ronchus,  which  we  hear  when  the  patient  makes  a  deep  and  re- 
gular inspiration.  It  is  short,  and  the  bubbles  few,  if  the  finger  be  with- 
drwn  suddenly ;  in  this  case  also  the  bubbles  are  imperfect,  as  is  sometimes 
the  crepitant  ronchus  in  a  short,  rapid,  semiconvulsive  inspiration.  If  the 
finger  be  raised  little  by  little,  and  that  the  air  penetrates  with  difficulty, 
and  as  it  were  by  small  successive  efforts,  into  the  humid  ceUs  of  the 
sjoonge,  the  bubbling  character  is  imperfect;  or  there  are  merely  some 
scattered  bubbles  which  crepitate  at  intervals ;  thus  it  is  that  in  pneu- 
monia, occupying  the  entire  mass  of  one  lobe  of  a  lung,  when  only  some 
cells  here  and  there  remain  pervious  to  air,  with  whatever  attention  we 
listen,  we  hear  merely  some  scattered  bubbles,  in  general  incomjjlete, 
widely  separated  from  each  other,  and  leaving  the  impression  of  an  effort 
made  for  their  developement ;  very  different  in  this  respect  from  the 
large  puffs  of  crepitant  ronchus,  which  convey  the  idea  of  a  rapid  and  ready 
penetration  of  air  into  the  pulmonary  tissue  ;  it  is  moreover  distinctly  felt, 
that  this  penetration  takas  place  over  a  much  larger  surface.  It  is  for 
this  reason,  that  in  the  course  of  a  pneumonia,  we  ought  in  general  regard 
as  a  serious  indication  these  scattered,  rare,  imperfectly  and  difficultly 
developed  bubbles ;  and  on  the  contrary,  think  better  of  the  physical  con- 
dition of  the  lung,  when  we  have  these  large  puffs  of  crepitant  ronchus 
reproduced  at  each  inspiration.  In  the  former  case,  the  bubbles  frequently 
do  not  appear  till  the  second  or  third  inspiration,  and  are  not  developed 
till  towards  its  termination.  The  crepitant  ronclius  presents  this  peculiar 
character  of  infrequency  and  separation  of  its  bubbles,  when  the  pneu- 
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moilia  is  passing  from  the  first  to  the  second  stage,  or  at  the  period  of  its 
return  from  the  second  to  the  first.    It  is  obvious  indeed,  that  in  both 
t  hese  cases,  as  well  as  in  considerable  engorgement  of  the  entire  mass  of  a 
lobe,  there  are  only  some  cells  here  and  there  pervious  ;  whereas,  at  a 
period  less  advanced,  and  in  a  more  diffused  engorgement,  a  much  greater 
number  of  cells  may  admit  air,  and  be  more  completely  expanded.  Such 
is  the  physical  cause  of  these  differences.    Wlien  at  a  late  period  the  cre- 
pitant ronchus  diminishes  and  disappears,  this  depends  on  another  cause, 
the  diminution  and  cessation  of  one  of  the  elements  of  production  of  ron- 
chi,  the  presence  of  fluid  in  the  bronchial  ramifications.    As  much  of  the 
sponge  as  can  be  covered  and  compressed  by  the  top  of  the  finger,  or  even 
less,  is  sufficient  to  produce  a  crepitation  as  long  and  as  complete  as  the 
largest  pufF  of  the  crepitant  ronchus.    If  we  submit  the  entire  sponge  to 
this  sudden  penetration  of  air  into  its  moistened  cells,  the  pufi"  of  ronchus 
resulting  does  not  produce  a  much  louder  sound  than  that  produced  by 
the  crepitation  of  the  small  portion  spoken  of  above ;  but  its  crepitation  is 
more  prolonged,  the  sound  somewhat  more  distinct,  its  quality  clearer. 
There  is  not  then  a  distinct  ratio  between  the  sound  produced  and  the 
number  of  bubbles  that  crepitate,  between  the  sensation  of  a  stronger  or 
feebler  sound,  left  on  the  ear  by  the  crepitant  ronchus,  and  the  number  of 
pulmonary  cells  and  lobules  that  remain  pervious  :  the  one  cannot  there- 
fore enable  us  to  judge  absolutely  of  the  other ;  but  we  may  sometimes 
with  a  practised  ear,  and  by  means  of  the  difierences,  I  have  pointed  out 
in  each  of  the  two  cases  of  the  last  experiment,  probably  arrive  at  notions 
of  some  use  in  diagnosis.    For  this  pui-pose  we  must  keep  in  view  the  two 
causes  that  concur  in  the  production  of  the  phenomenon:  1st.  the  degree 
of  motion  with  which  the  air  enters ;  2nd.  the  physical  conditions  of  the 
tissue  it  penetrates.    If  either  of  these  elements  be  neglected,  the  solution 
of  the  problem  wiU  be  inexact. 

6th.  The  experiments  with  sponge  may  serve  another  pm-pose.  If  we 
take  a  sponge  half  a  foot  long,  and  place  the  ear  at  one  end  of  it,  and 
produce  at  the  other  the  pufis  of  crepitation  I  have  been  desci'ibing,  the 
sound,  however  strong  it  be,  will  scarcely  reach  the  other  ear; 
beyond  this  point  it  is  totally  inaudible  ;  on  the  contrary,  it  becomes  more 
and  more  distinct  in  proportion  as  the  ear  is  brought  nearer  the  point  in 
which  it  is  produced.  If  the  portion  of  sponge  between  this  point  and  the 
ear  be  completely  soaked  in  liquid,  the  crepitation  reaches  the  ear  more 
readily  than  if  the  sponge  be  squeezed  di-y.  But  in  either  mode,  the  sound 
is  propagated  worse  than  when  no  foreign  body  whatever  is  interposed 
between  the  sponge  and  the  ear,  in  which  case  the  crepitation  is  heard  at 
the  distance  of  a  foot.  The  crepitation  is  no  longer  audible,  if  the  inter- 
posed body  is  any  soft  substance ;  it  is  only  diminished,  if  we  use,  as  a 
conductor,  a  solid  body  such  as  a  piece  of  wood.  If  we  make  a  small 
moist  portion  of  sponge  crepitate  at  some  inches  from  the  ear,  at  the  same 
time  that  we  make  an  intermediate  dry  portion  contract  and  dilate  alter- 
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nately,  the  slight  murmur  produced  in  the  latter  prevents  us  from  hearing 
the  former ;  the  one  is  the  image  of  respiration  in  the  outer  layer  of  a 
luno-,  the  other  represents  the  crepitant  ronchus  that  most  probably  exists, 
but  is  sometimes  inaudible  in  central  pneumonia.  By  applying  to  the  case 
of  a  diseased  lung  what  we  have  said  of  the  sponge,  we  will  see  the  reason 
of  several  phenomena,  or  of  several  circumstances  of  phenomena,  which 
we  could  not  well  explain  without  the  aid  of  experiments.    The  crepitat- 
ing sound  of  the  sponge  is  propagated  to  a  greater  distance,  in  proportion 
as  the  bubbles  are  more  voluminous,  and  more  complete  in  their  deve- 
lopement,  because  they  then  produce  a  louder  noise  in  bm-sting.    It  is 
the  same  of  the  different  ronchi  that  are  produced  in  the  different  sections 
of  the  bronchial  system ;  those  that  arise  in  the  small  ramifications,  and 
whose  bubbles  are  fine,  slender,  &c.  are  propagated  a  much  less  distance 
through  the  pulmonary  tissue,  than  those  that  are  produced  in  the  higher 
sections  of  the  respiratory  canals.    The  conditions  of  conductibility  of 
which  I  have  spoken  above,  are  in  like  manner  very  applicable  to  the 
different  shades  of  alteration  which  may  be  found  united  in  the  same 
lung ;  at  the  same  time  that  they  complicate  the  problem,  they  may  assist 
in  solving  it,  or  at  least  they  may  afford  an  explanation  of  some  facts  that 
seem  irregular  ;  for  instance,  we  can  very  easUy,  from  these  experiments, 
explain  why  the  crepitant  ronchus  is  sometimes  wanting  in  central  pneu- 
monia; now  this  fact,  which  they  would  have  led  us  to  anticipate,  has 
been  established  by  clinical  observation.    M.  M.  Andi-al,*  Chomel,t  &c. 
have  pointed  out  the  error  of  Laennec  in  this  respect. 

7th.  If  we  listen  to  the  crepitation  produced  in  one  portion  of  the 
sponge,  and  conveyed  through  another  portion  moistened  and  placed 
nearer  to  the  ear,  we  get  a  very  distinct  idea  of  the  character  of  remote- 
ness which  any  sonorous  phenomenon  may  present.    The  ear  feels  dis- 
tinctly that  the  sound  is  produced  at  a  distance  ;  and  knowing  the  mode 
of  propagation  of  these  sounds  through  the  tissues,  it  can  even  appreciate 
that  distance.    It  feels  equally  well  when  the  phenomenon  is  produced 
immediately  beneath  it.    If  two  different  sounds  are  produced  at  a  dis- 
tance from  each  other,  so  that  both  are  audible,  it  distinguishes  them  quite 
well,  and  determines  with  certainty  which  is  the  deep,  which  the  supei-fi- 
cial  sound.    Such  is  the  case  when  we  produce  in  the  part  of  the  sponge 
nearest  the  ear  that  slight  murmur  caused  by  the  entrance  of  the  air  into 
its  dry  and  yielding  tissue,  while  we  excite  in  a  part  more  remote  and 
moistened  wiUi  water,  the  crepitation  I  have  described  ;  this  is  ^e  ph.- 
nomenon  presented  by  a  lung  whose  supei-ficiaT  layer  is  sound,  while  tLe 
T,arts  below  have  become  the  site  of  a  peripneumonic  engorgement 
^  8th  In  its  movement  of  expansion,  the  tissue  of  the  sponge  produces  .a 
sound  which  resembles  that  of  inspiration.    No  very  distinct  sound  is 
produced  by  its  compression.    This  sound  resembles  the  inspiratory,  es- 

•  Auscult.Mcd.  ed.  d'Andral,  v.  1,  P-  530-533. 
j  Diet,  dc  Med.  cu  21  vol.  t.  17,  p.  227. 
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pecially  in  this  respect,  that  in  it  also  the  impression  made  on  the  ear  is 
of  the  penetration  of  air  into  an  infinite  number  of  little  cells  which  are 
dilated  by  its  pressure.    The  duration  of  this  sound  is  directly  propor- 
tional to  the  thickness  of  the  part  of  the  sponge  compressed,  that  is,  to 
the  number  of  cells  expanded  by  the  entrance  of  the  air  ;  it  is  also  directly 
proportional  to  the  slowness  with  which  the  air  penetrates.    Its  intensity 
follows  nearly  the  same  law,  but  in  a  less  obvious  manner.    The  inspira- 
tory murmur  is  apparently  produced  by  the  same  mechanism,  and  obeys 
the  same  law  ;  that  is,  that  in  the  healthy  state  and  the  ordinary  condi- 
tions of  movement,  its  duration  and  intensity  being  determined  by  the 
mass  of  the  organ,  and  this  mass  remaining  the  same,  these  two  characters 
will  also  always  be  the  same.    This  it  is  that  enables  us  to  represent  by 
numbers  (see  hereafter)  these  two  qualities  of  the  inspiratory  and  expira- 
tory murmui-s  ;  this  it  is  that  gives  value  to  that  method.    Thus  in  the 
normal  state  and  in  the  ordinary  conditions  of  movement,  the  duration 
and  intensity  of  the  two  respiratory  mnrmurs  have  natural  limits  which, 
like  the  physical  fact  that  detennines  them,  are  constant.    I  have  sup- 
posed that  the  conditions  of  movement  remain  the  same ;  it  is  obvious, 
indeed,  that  if  the  movement  by  which  the  air  enters  or  quits  the  pulmo- 
nary cells  be  increased  or  diminished,  the  sound  will  rise  above  or  fall 
below  its  normal  limits.    Hence,  in  order  to  have  an  accurate  idea  of  the 
phenomena  I  am  describing,  it  is  necessary  to  place  the  patient  in  his  or- 
dinary conditions  of  respiration.    In  this  explanation  we  have  the  key  of 
all  the  changes  that  can  occur,  in  the  intensity  and  duration  of  the  respi- 
ratory murmurs.    All  these  changes,  of  whatever  kind  they  be,  increase 
or  diminution,  depend  on  two  causes  : — 1st.  diiFerent  conditions  of  move- 
ment ;  2nd.  different  conditions  in  the  mass  of  the  organ,  that  is,  in  the 
number  of  cells  pervious  to  air.    Sometimes  these  causes  act  separately, 
most  frequently  they  are  united.    The  changes  in  the  intensity  and  du- 
ration of  the  sounds,  wMch  depend  solely  on  a  modification  of  movement, 
ai'e  in  general  neither  very  serious  nor  very  dui'able,  because  this  gene- 
rally results  merely  from  nervous  influence.   They  are  much  more  serious 
when  they  arise  from  a  modification  in  the  mass  of  the  organ.    The  con- 
ditions of  movement,  however  morbid  they  be,  remain  nearly  the  same  as 
long  as  the  physical  lesion  of  the  organ  exists,  or  continue  to  bear  the 
same  ratio  to  it ;  hence  the  duration  and  intensity  of  the  respii-atory 
sounds  follow  the  same  law  of  increase  and  decrease  as  this  physical  lesion ; 
hence  these  sounds  express  by  their  degree  the  progress  and  degree  of 
anatomical  change ;  they  remain  stationary  with  it ;  they  increase  and 
decrease  with  it.    Thus  we  are  enabled  to  extend  to  pathology  the  me- 
thod of  expressing  by  numbers  the  duration  and  intensity  of  the  respira- 
tory murmurs.    In  this  consists  the  object  and  advantage  of  this  method ; 
a  murmur  being  given,  we  express  by  a  number  the  normal  conditions  of 
its  intensity  and  duration;  this  number  is  10  for  the  inspiratory,  and  2 
for  the  expiratory  rauraiur.    Wc  have  here  two  fixed  points,  above  and 


16 


INTRODUCTION. 


below  wliicli  we  construct  a  .graduated  scale,  which  descends  to  0  and 
rises  to  20.    Between  the  two  extremes  we  have  all  the  degrees  com- 
prised between  0  and  20.   The  conditions  of  the  intensity  and  duration  of 
the  murmurs  change ;  these  characters  rise  above  or  fall  below  their 
normal  number,  and,  both  above  and  below,  their  changes  are  expressed 
by  successive  degrees,  which  themselves  express  more  accurately  than  any 
words,  the  physical  conditions  of  the  organ.    If,  after  the  compression  of 
the  sponge,  we  only  allow  the  air  to  penetrate  its  tissue  imperfectly,  the 
sound  which  is  produced  and  which  we  have  compared  to  that  of  inspira- 
tion, is  diminished  exactly  in  proportion  to  the  resistance  we  make  to  the 
dilatation  of  the  cells  of  the  sponge.   This  diminution  affects  at  once  both 
the  intensity  and  duration,  and  is  the  image  of  the  changes  that  the  in- 
tensity and  duration  of  the  inspiratory  murmur  suffer  in  this  respect ;  it 
reveals  the  general  physical  fact  upon  which  these  changes  depend,  the 
diminution  of  the  mass  of  the  lung,  that  is,  of  the  number  of  ceUs  pervious 
to  air,  or  merely  the  diminution  of  that  perviousness.    The  experiments 
with  sponge  teach  us  nothing  as  to  the  changes  that  may  take  place 
in  the  duration  and  intensity  of  the  expiratory  murmui' ;  but  they  enable 
us  to  see  how  the  augmentation  of  the  duration  and  intensity  of  the  inspi- 
ratory is  produced.    The  mass  of  the  sponge  is  represented  by  2 ;  the 
greatest  possible  quantity  of  movement,  that  is  of  expansion  of  its  ceUs, 
by  2  also  ;  in  the  ordinary  motion  to  which  I  submit  it,  I  avail  myself  of 
each  of  those  conditions  but  as  1  ;  there  remain  therefore  2  in  reserve, 
and  if  I  wish  to  avail  myself  of  aU  my  resources,  the  sound  produced  wiU 
be  as  4  instead  of  being  as  2 ;  for  I  have  already  shown  that  the  intensity 
and  duration  of  the  sound  of  the  sponge,  are  directly  proportional  to  the 
number  and  expansion  of  its  ceUs.   Now  the  sponge  is  here,  as  before,  the 
image  of  the  lung  ;  in  availing  myself  of  the  means  at  my  disposal  but  as 
2,  I  produce  the  ordinary  inspiratory  murmui- ;  in  availing  myself  of  them 
as  3  or  4,  I  produce  puerile  respiration. 

The  different  physiological  and  pathological  conditions  of  the  lung 
may  in  fact  be  tolerably  well  represented  by  the  sponge  suitably  adjusted. 
Like  the  lung,  it  has  its  movement  of  inspiration  and  expiration ;  the  one 
represented  by  its  compression,  the  other  by  its  elastic  expansion ;  by  the 
expulsion  from,  and  the  penetration  of  air  into  its  ceUs.  The  lung,  like 
the  sponge,  has  its  conditions  of  dryness,*  and  of  humidity  ;t  the  Hqmds 
that  produce  in  it  the  humid  character,  are  very  fluid  in  some  cases,$  very 
viscid  in  others.  §  There  is  therefore  nothing  strange  in  the  tolerably 
perfect  similitude  of  the  effects  produced  in  each.  I  have  confined  my- 
self to  some  useful  comparisons  between  the  sonorous  phenomena  of  the 
sponge,  and  those  of  the  lung,  but  it  is  easy  for  any  one  to  increase  the 
number.    Thus  if,  in  the  preceding  experiments,  we  employ  a  fine  sponge, 

.  Pulmonary  emphysema,  1st.  stage  of  phthisis.  ^^^^ 

t  Serous  or  sangumeous  congestion,  + 

§  Active  sanguineous  congestion,  mucous  secretion  in  the  bronchi. 
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we  find  that  the  crepitation  is  confined  exclusively  to  the  period  that  we 
may  call  the  inspiration  of  the  sponge  ;  if  we  employ  a  sponge  the  cells 
of  which  are  large,  there  is  a  little  crepitation  produced  during  the  move- 
ment of  compression  or  of  expiration  also ;  in  the  latter  case,  the  crepita- 
tion is  coarser  and  more  humid.  What  do  we  see  in  this  experiment  ? 
small  cells  producing  a  fine  crepitation,  which  is  audible  only  in  inspiration ; 
and  large  cells,  in  which  a  coarse  crepitation  is  produced,  whicli  is  heard 
during  inspiration  particularly,  but  also  diu-ing  expiration.  Now  we 
have  here  the  double  image  of  the  bubbling  vesicular  ronchi,  and  of  the 
bubbling  bronchial  ronchi,  (see  1st  part,  chap.  iv).  The  first  are  only 
produced  during  inspiration,  the  second  accompany  this,  but  also  coexist 
with  expiration,  (laws  of  co-existence,  1st  part,  chap.  v).  The  analogy 
therefore  between  the  phenomena  of  the  sponge,  and  those  of  the  lungs,  is 
perfectly  natural.  The  causes  being  the  same,  or  nearly  the  same,  the 
effects  ought  to  be  similar.  If  the  comparison  holds  good  during  almost 
the  entire  duration  of  a  phenomenon  or  a  group  of  phenomena,  this  de- 
pends on  the  permanence  of  the  causes  that  produce  them.  For  the  same 
reason,  the  peculiar  impressions  made  on  the  ear  have  the  same  value  as 
all  physical  phenomena ;  that  is,  that,  in  general,  they  are  constant ;  that 
in  the  same  circumstances  they  occur  in  the  same  manner ;  and  that  there- 
fore they  may  be  justly  regarded  as  representatives  of  these  circumstances. 

M.  M.  Piorry,  Beau  and  Leclaire  have  made  experiments,  which  are 
analogous  to  those  I  have  just  detailed ;  they  are  reported  in  the  Traite 
de  Diagnosis,  vol.  1,  page  467,  under  the  nos.  6,  7,  8,  9,  10.  Having 
injected  water  into  the  lungs  of  a  calf,  and  then  blown  air  into  the  trachea, 
they  found  that  mucous  and  sibilant  ronchi  were  produced,  when  the 
quantity  of  water  was  small ;  fine  ronchi,  extremely  humid,  when  the 
quantity  was  greater.  They  ascertained  that  the  latter  were  produced 
in  the  tissue  of  the  lung  itself,  and  not  in  the  bronchi.  On  pressing,  close 
to  the  ear,  the  pulmonary  tissue  moistened  with  water,  and  allowing  it 
to  be  afterwards  expanded  by  the  entrance  of  air,  as  I  did  with  the 
sponge,  they  heard  the  same  crepitation  I  heard  in  the  latter.  This  is  in 
some  degree  the  counterpart  of  the  experiments  I  have  just  described,  and 
confii-ms  some  general  conclusions  which  result  from  them.  Mr.  Spittal 
of  Edinburgh*  has  also  made  some  experiments,  the  results  of  which 
bear  upon  this  subject.  Having  put  liquids  of  different  densities  into 
several  vessels,  he  produced  by  agitation  bubbles  of  air  at  the  surface  of 
each,  and  comparing  the  small  crepitation  pi-oduced  by  the  rupture  of 
these  bubbles  with  the  crepitant  ronchus,  he  remarked  that  the  serous 
liquids,  and  such  as  resemble  them  in  density  and  viscidity,  were  those 
in  which  this  phenomenon  was  most  readily  produced.  These  are  the 
only  conclusions  attributed  to  him  by  the  editor  of  the  Ai-chives.  (4) 

5.  A  science  almost  always  has  two  epochs:  the  first,  of  particular 
facts ;  the  second,  of  general  facts.    In  the  liands  of  Laennec,  and  of 

*  Arcliivps  Generaleg  de  Medicine,  tome  29,  ann^e  1832,  p.  289. 
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those  who  followecl  close  upon  liim,  auscultation  passed  over  both  nearly 
at  the  same  time,  and  the  second  almost  as  completely  as  the  first ;  such 
was  the  energy  and  acuteness,  such  the  sagacity  and  accuracy  of  mind 
they  brought  to  bear  upon  it ;  such  the  rapidity  with  which  facts  are  ge- 
neralized, and  their  relations  discovered,  when  they  are  of  a  kind  easily 
observed,  and  always  subject  to  the  same  laws!   However,  it  appeared  to 
me  possible  to  reduce  the  abundant  materials  of  auscultation  to  greater 
simplicity  :  many  of  the  phenomena  which  are  regarded  as  independent 
of  each  other,  appeared  to  me  to  belong  to  the  same  type  of  which  they 
were  but  different  forms  or  degrees ;  a  considerable  number  of  pai-ticular 
facts  seemed  to  be  included  in  some  general  ones,  much  more  satisfactory 
to  the  mind,  and  more  convenient  to  the  memory.    I  thought  it  might 
in  this  way  attain  more  precision  as  a  science,  more  utility  as  an  art,  and 
I  have  attempted  it.    He  that  knows  the  general  principles  that  govern  the 
particular  facts,  is  much  more  advanced  than  he  that  knows  only  the 
latter,  however  well  he  may  know  them ;  the  one  precedes  the  event,  the 
other  can  only  follow  it.    But  here  more  than  anywhere  else  prudence  is 
necessary.    Nor  do  I  mean  to  offer  the  generalizations  contained  in  this 
work,  as  any  thing  more  than  so  many  propositions  that  experience  has 
hitherto  appeared  to  sanction. 

4.  The  murmur  of  inspiration  and  that  of  expiration  marking  each  a 
separate  period  in  the  complete  movement  of  respiration,  the  different 
morbid  sounds  may  present  themselves  with  the  one  or  the  other  only,  or 
with  the  two  together  ;  and  as  the  causes  on  which  this  co-existence  de- 
pends, are  usually  physical  causes,  fixed  causes,  it  follows  that  the  co-ex- 
istence of  the  morbid  sounds  with  such  or  such  a  period  of  respiration, 
may,  in  many  cases,  furnish  useful  diagnostic  signs,  because  we  are  in  this 
way  enabled  to  ascend  from  the  effect  to  the  cause.  Not  that  it  is  always 
possible  to  establish  this  relation  upon  physical  principles,  and  to  explain 
why  the  fact  is  so ;  but  of  what  importance  is  this  in  practice,  provided 
the  fact  be  well  established,  provided  we  have  ascertained  a  constant,  or 
neariy  constant  connexion  between  such  a  mode  of  co-existence  of  a 
morbid  sound,  and  such  an  organic  alteration  ?  I  have  appUed  this  means 
of  analysis  to  aU  the  morbid  sonorous  phenomena  that  appeared  to  me 

susceptible  of  it.  .  1 1 

5.  One  of  our  good  modern  works  *  says :  «  We  have  no  signs  capable 
of  clearly  indicating,  in  cases  not  far  removed  from  the  healthy  state, 
whether  the  lung  has  suffered  some  commencement  of  change,  or  whether 
its  functions  are  performed  with  regularity."  Such  is,  in  some  degree, 
the  reply  of  auscultation  to  the  sage  counsel  of  antiquity:  "  Prmciptts 
oisia"  Lono-  impressed  with  the  importance  of  this  principle,  I  had 
taken  it  as  a^'guide  in  my  clinical  studies,  and  especially  in  my  researches 
on  auscultation.  The  great  delicacy  of  sense  required  to  recognize  the 
.  CompcncUum  de  Medicine  Pratique  de  M.  M.  Delaberge  et  Monncret.  tome  1. 
p.  4C4. 
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symptoms  at  their  first  appearance  ;  tlie  danger  of  confounding  tliem 
with  passing  modifications  of  healthy  actions;  the  difficulty  of  determining 
among  tlie  shades  that  distinguish  them,  those  that  are  suthciently  per- 
manent to  have  a  certain  value  as  signs ;  the  sagacity  requisite  to  dis- 
cover the  real  relation  betAveen  the  first  symptomatic  manifestations,  and 
the  first  changes  that  take  place  in  the  tissue  of  the  organ,  all  concur  to 
retard  very  much  this  part  of  medicine,  and  all  warn  us  to  employ  the 
greatest  rigour  in  researches  of  this  nature.  The  disease  that  most  loudly 
called  for  the  application  of  this  principle,  and  of  these  researches,  was 
undoubtedly  phthisis  pulmonalis.  We  cannot  reasonably  hope  to  do  any 
thing  for  tliose  afflicted  with  it,  except  by  applying,  to  the  first  stage  of 
the  disease,  the  hygienic  or  theraiDCutic  resources  which  medicine  supplies. 
I  have  devoted  myself  to  the  study  of  this  first  stage,  especially  as  regards 
its  diagnosis ;  the  applications,  akeady  rather  numerous,  that  I  have  been 
able  to  make  of  my  researches,  induce  me  to  hope  that  advantage  will  be 
derived  from  them  in  practice.  It  was  the  same  principle  that  guided  me 
in  my  researches  on  the  signs  of  active  sanguineous  congestion  of  the 
lungs. 

Such,  in  short,  is  the  course  I  have  followed  in  the  study  of  ausculta- 
tion. After  having  passed  some  years  in  these  clinical  pursuits,  without 
being  turned  from  them  for  a  moment  by  the  study  of  books  ;  after  having 
attained  at  least  a  part  of  my  object,  I  looked  round,  and  I  had  reason  to 
congratulate  myself  on  the  route  I  had  taken,  when  I  saw  that  several 
men  of  acknowledged  ability  had  likewise  adojDted  it. 

A  distinguished  observer,  M.  Jackson,  was  the  first  to  mention  the  ex- 
piratory murmur.*  AU  he  has  said  of  it  refers  to  its  morbid  state,  and  is 
extremely  accurate.  He  has  even  made  known  some  of  the  general  facts 
that  belong  to  the  history  of  this  murmur ;  thus,  its  co-existence  in  phthi- 
sis, with  diminution  of  the  smoothness  and  softness  of  the  murmur  of  in- 
spii'ation  ;  its  appearance  in  all  cases  where  there  is  an  augmentation  of  den- 
sity of  the  pulmonary  tissue;  thus  also,  the  successive  passage  of  the  bron- 
cliial  character  from  expiration  to  inspiration.  When  the  Memoires  de  la 
Societe  d'Observation  appeared,  I  was  happy  to  find  in  previous  observa- 
tions, of  which  I  was  ignorant,  results  so  similar  to  those  furnished  by  my 
own.  There  is,  however,  in  the  researches  of  M.  Jackson  f  one  result  that 
I  cannot  admit.  He  thinks  we  can  distinguish  in  all  cases  vesicular  from 
bronchial  respiration,  by  means  of  the  prolongation  of  the  expiration, 
which  occurs,  he  says,  in  the  latter  only.  It  will  be  seen,  in  tlie 
course  of  this  work,  that  the  respiration  called  puerile  is  essentially  cha- 
ractised  by  presenting  a  much  stronger  expiratory  murmur  than  ordinary 
respiration,  and  that  consequently  this  character  of  prolongation  of  the 
expiratory  murmur  is  not  sufliicient  to  distinguish  exalted  vesicular  respi- 

*  Memoires  de  la  Societe  Medicale  d'Observation,  tomo  I,  p.  14. 
t  Ibid.  p.  15. 
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ration  from  bronchial  respiration.    It  is  in  tlie  different  qualili/  of  these 
sounds  that  their  distinctive  characters  are  chiefly  to  be  found. 

M.  Andral  was  one  of  the  first  that  recognized  the  existence  of  tlie  ex- 
piratory murmur  in  the  first  stage  of  phthisis.  Observe  how  lie  expresses 
himself  on  this  subject  in  the  3rd  edition  of  his  Clinique  Medicale*  :  "  At 
the  same  time,  that  the  presence  of  a  certain  numljer  of  tubercles  in  a  part 
of  the  lung,  diminishes  in  this  place  the  sound  of  puhnonai-y  expansion, 
another  phenomenon  may  be  produced :  this  is,  a  stronger  mui-mur  than 
usual,  during  the  period  of  expiration.  The  latter,  which  in  general 
produces  no  sound,  is  in  this  case  accompanied  by  a  much  more  strongly 
marked  murmur,  than  that  which  coincides  with  the  movement  of  inspi- 
ration ;  it  is  easy  to  see  why  this  is  so." 

It  is  curious  to  follow  step  by  step  the  gradations  that  were  passed  over 
in  arriving  at  a  knowledge  of  the  expiratory  murmur:  its  existence 
was  recognised  in  pathology  before  it  was  suspected  in  physiology  -f; 
this  was  natural  enough,  since  it  is  much  more  developed,  and  hence 
much  more  appreciable,  in  the  former  than  in  the  latter.    It  was  first 
taken  for  one  of  those  morbid  sounds,  of  which  there  is  no  trace  in  the 
normal  state,  or  it  was  supposed  to  result  from  the  decomposition  of  the 
sino-le  murmur  admitted  in  respirationt.    As  it  had  been  heard  for  the 
first  time  in  the  commencement  of  phthisis,  it  was  regarded  as  a  sign 
peculiar  to  that  disease§ ;  whereas  we  shall  see  that  it  is  common  to 
several  difierent  morbid  states.    At  first  it  was  not  observed,  except  when 
greatly  developed! ;  afterward  it  was  traced  in  its  inferior  degrees,  and 
then  came  the  question,  whether  it  might  not  be  an  exaggeration  of  a 
murmur,  which  was  peculiar  to  one  of  the  periods  of  respiration.  From 
tbat  moment,  it  was  recognised  that  what  had  been  hitherto  called  the 
respiratory  murmur,  was  produced  during  inspiration,  and  an  analogous 
murmur  was  sought  for  in  expiration.    Sometimes  it  was  perceived  ;  at 
other  times  it  was  supposed  to  be  inaudible^-    At  first  it  was  considered 
an  exception,  then  it  was  said  to  be  often  heard ;  still  later  it  was  admit- 
ted, that  in  the  normal  state  there  was  an  expiratory  murmur,  hut  varia- 

"  Clinique  medicale,  3rd  edition,  v.  4,  p.  69. 

t  Clinique  Med.  d' Andral,  3rd  ed.  v.  4.  p.  69.    Passage  ah-eady  cited 
I  "  The  respiratory  murmur  is  decomposed  into  two  murmurs.     Note  at  page  196 
the  2nd  vol.  of  the  edition  of  1837  de  I'Auscultation  de  Laennec. 
§     The  expiratory  murmur  indicates  the  existence  of  tubercles  already  rather  large 
and  which  have  obUterated  several  bronchial  tubes,"  note  at  page  197  of  2nd  vol.  ot 
the  edition  of  1837  of  Laennec.  . 

I  "  This  (expiration)  which  ordinarily  produces  no  sound,  is  then  accompanied 
■by  a  lrn.urZcU  .Je.trongly  marked  than  that  which  coincides  with  the  movement 

1  but  very  distinct  murmur,  which  indicates  the  penetration 

r^:::::;^^^  wMch  at  times  manes  its  expulsion,"  Compen- 
dium de  Medicine  Pratique,  vol.  1.  p.  468,  see  also  p.  470. 
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hU  in  its  intensity  *  ;  because  the  limits  of  the  normal  state  were  not  well 
established.  We  shall  see,  in  fact,  that  in  the  normal  state,  the  murmur 
of  expiration  obeys  as  fixed  laws  as  tliat  of  inspiration.  Some  physiolo- 
gical varieties,  or  some  unnoticed  pathological  states  could  alone  have  led 
to  this  admission  of  the  variability  of  the  expiratory  murmur.  Persons, 
as  it  were,  hesitated  before  pronouncing  positivelyf.  But  at  present, 
M.  Andral,  M.  Louis|,  &c.  recognize  the  existence  of  the  two  murmurs  in 
respiration ;  each  constant,  and  having  a  fixed  character  ;  the  one  strong- 
er, belonging  to  inspiration,  the  other  much  more  feeble,  belonging  to 
expiration.  M.  Piorry  in  his  work  on  Diagnosis§,  sanctions  the  principle 
of  the  auscultation  of  respiration  in  its  two  separate  periods.  He  marks 
carefully  the  greater  intensity  of  the  inspiratory  sound,  indicating  at  the 
same  time  clearly,  that  the  expiratory  sound  is  easily  appreciable  in  the 
normal  state.  This  result,  however,  has  only  been  arrived  at  within  a 
very  short  time,  and  there  are  still  excellent  observers,  authors  of  recent 
and  highly  esteemed  woi'ks  on  auscultation,  who  seem  not  to  be  aware  of 
the  existence  of  the  expiratory  murmur,  either  in  the  diseased  or  the 
healthy  state.  Such,  for  example,  is  M.  Histz  of  Strasburg,  who  through- 
out his  excellent  thesis||,  never  uses  any  expression  but  respiratory  mur- 
mur. Such  is  also  Dr.  James  Clarke  in  his  work  on  Consumption^.  The 
authors  of  the  Compendium  de  Medicine  Pratique  (Art.  Auscultation)  are 
nearly  in  the  same  position.  M.  Piorry,  who  carefully  points  out  the 
principle  of  the  study  of  respiration  in  its  two  separate  periods,  and  who 
even  adds  that,  in  the  morbid  state,  these  two  murmurs  are  modified  in 
various  ways  **,  never  suggests  in  the  course  of  his  work  any  serious  ap- 
plication of  this  principle.  In  conclusion,  the  murmur  of  expiration  has 
been  heard  and  analysed,  as  well  in  the  normal  as  in  the  morbid  state, 
by  several  observers,  but  at  first  timidly,  with  doubt,  with  restrictions ; 
for  men  dared  not  trust  their  ears,  where  Laennec  had  heard  nothing. 
Besides,  those  who  had  been  the  contemporaries  of  Laennec,  and  shared 
his  labours,  as  well  as  his  opinions,  could  not  believe  they  had  foi'merly 
overlooked  a  sound  they  heard  now ;  urged  at  once  by  the  past  and  by 

*  "In  the  study  of  vesicular  respiration,  tliere  are  then  two  murmurs  to  be  investi- 
gated, which  are  more  or  less  marked,  according  to  circumstances.  Tliat  which  is  tirst 
heard  is  the  murmur  of  inspiration,  and  tliat  which  succeeds  it,  the  murmur  of  expira- 
tion," note,  page  71  of  the  1st  vol.  of  the  edition  of  1837  of  Laennec. 

f  "  In  the  normal  state,  the  respiratory  murmur  is  audible  almost  exclusively  at  the 
time  the  air  penetrates  the  pulmonary  cells ;  when  it  issues  from  tliem,  the  sound  is 
much  more  feeble,  and  even  most  frequently  quite  imperceptible."  Note,  page  71,  1st. 
vol.  of  edition  of  1837  of  Laennec. 

X  Cliniquc  de  I'Hospital  de  la  Pitic,  de  183G.  M.  Louis  taught  at  this  period  that 
the  expiratory  murmur  was  extremely  feeble  and  scarcely  recognizable,  but  constant. 

§  Traitc  de  Diagnostic,  vol.  1,  p.  465. 

II  Recherches  Cliniques  sur  quelques  points  du  diagnostic  de  la  phthisic  pulmonaire, 
aout  1836. 

^  Traite  sur  la  Consomption  Pulmonaire,  traduit  pw  Lebeau. 
*'  Traite  de  Diagnostic,  tome  I,  page  456. 
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the  present,  they  took  a  middle  course ;  hence  the  variability  admitted 
in  the  expiratory  murmur.  It  was  necessary  to  escape  from  the  past,  and 
place  both  the  senses  and  the  mind  in  a  state  of  independence,  in  order 
to' be  prepared  to  call  seriously  in  question  the  existence  of  the  single 
respiratory  murmur  admitted  by  Laennec,  and  to  see  that  there  ex- 
isted two.  (5)  Other  observers  appear  to  have  seen  the  necessity  of  an- 
alyzing, in  the  normal  murmur  of  respiration,  a  greater  number  of  pro- 
perties than  Laennec  did,  in  order  to  increase  the  number. of  signs 
resulting  from  their  modifications :  but  the  impression  Avas  vague,  and 
remained  almost  entirely  unapplied.  Thus  we  read  in  the  Compendium 
de  Medicine  Pratique  * :  « the  respiratory  murmur  may  present  modifica- 
tions, as  well  in  its  intensity,  as  in  its  quality."  The  same  expressions 
occur  in  the  Clinique  of  M.  Andral,  and  in  some  other  works. 

A  o-reater  number  of  observers  have  felt  the  importance  of  investiga- 
ting the  principles  that  regulate  the  coexistence  of  the  morbid  sounds 
with  the  period  of  inspiration,  or  of  expiration,  or  with  both  at  the  same 
time ;  but  this  study  has  been  directed  almost  exclusively  to  the  ronchi, 
and  Ilways  in  an  imperfect  manner.  We  find  some  traces  of  the  appli- 
cation of  this  principle  in  several  modern  works ;  but  no  one  has  deve- 
loped it  so  fully  as  M.  Andral,  who  considers  in  this  way  the  crepitant, 
subcrepitant,  sibilant,  snoring,  and  mucous  ronchi. 


Laennec  has  given,  at  considerable  length,  precepts  for  the  practice  of 
auscultation.  There  are,  however,  some  which  he  has  omitted,  and  others 
on  which  he  has  not,  perhaps,  bestowed  all  the  attention  they  deserve  ;  I 

would  instance  the  following :  .      p    x    x-   i  •  i 

1.  When  auscultation  is  properly  performed,  the  series  of  acts  of  which 
it  consists  is  divisable  into  two  very  distinct  parts  :  the  operations  of  he 
senses,  and  those  of  the  mind  ;  the  first  collect  the  diflferent  elements  that 
concur  to  the  solution  of  the  problem,  the  second  judges  them.  Ihese 
two  kinds  of  operations  ought  to  be  performed  at  two  distinct  times  a„d 
those  of  the  senses  always  before  those  of  the  mind.  This  is  the  na  m-al 
order.  It  would  perhaps  seem  surprising,  that  I  should  msist  on  a  thmg 
so  simple,  if  it  were  not  well  known  that  more  than  one  observer  forms 
his  opinion  of  the  disease  before  he  has  practised  auscultation,  and  thus 
interprets  a  part  of  the  symptoms  before  he  has  collected  them;  hence 
arise  many  more  errors  than  might  be  supposed. 

2  It  is  of  the  greatest  importance  that  the  faculty  oUUenUon  be  excited 
pre;iou  ly  to  .1  act  of  the  senses,  or  of  the  mind.  We  are  thus  assured 
C  the  first  of  the  accuracy  of  their  operations.  The  opposite  state, 
Z^^t  abandoning  them  to  themselves  or  to  foreign  impression. 


•  Vol.  1,  p.  479. 
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is  the  source  of  many  mistakes.  We  are  astonished  at  the  difference, 
when  we  come  to  compare  together  the  results  of  a  first  examination  made 
with  distraction,  and  those  of  a  second  made  with  attention. 

3.  The  sense  of  hearing  being  once  weU  trained,  we  can,  with  the  aid  of 
this' faculty  of  attention,  during  all  the  time  an  auscultatory  examination 
lasts,  be  perfectly  insensible  to  any  other  sensations  than  those  made  on 
the  ear ;  and  then  concentrate  the  attention  of  the  ear  upon  the  sounds 
produced  in  the  interior  of  the  chest  to  such  a  degree,  that  the  different 
other  sounds  occurring  about  the  patient  no  longer  affect  it.  In  short,  we 
may  be  able  to  concentrate  the  whole  attention  of  the  sense  of  heanng  on 
a  particular  sound,  without  being  in  any  way  disturbed  or  distracted  by 
those  that  occur  at  the  same  time  :  as,  for  example,  on  the  augmentation  of 
the  intensity  of  the  expiratory  murmur,  or  the  dhninution  of  the  duration 
of  the  inspii-atory,  in  the  midst  of  the  other  morbid  sounds  that  accom- 
pany these  in  the  fii-st  stage  of  phthisis.  This  faculty  is  extremely  pre- 
cious ;  it  is  only  by  its  aid  we  can  recognize  certain  delicate  shades  of 
alteration  in  the  normal  sounds,  and  estimate  their  diagnostic  value.  We 
can  thus  analyze  one  by  one  several  sounds  that  are  produced  at  the  same 
moment. 

4.  The  physician  who  practises  auscultation  must  know  well,  both  the 
physiological  varieties  that  different  circumstances  produce  in  the  normal 
sounds,  and  the  proper  and  distinctive  character  of  aU  the  morbid  sounds. 
Without  this  double  knowledge  he  is  often  liable  to  confound  one  with 
the  other,  and  to  form  false  opinions.  Hence  it  is  that  we  cannot  derive 
from  auscultation  all  the  advantages  it  is  capable  of  affording,  tiU  we  have 
practised  it  a  very  long  time. 

5.  It  sometimes  happens  that  in  examining  the  posterior  part  of  the 
chest,  we  pass  the  inferior  boundary  of  this  cavity,  that  we  apply  the  ear 
a  little  too  low  down,  and  conclude  from  auscultation  that  respi- 
ration is  inaudible  at  the  lower  part;  hence  the  diagnosis  of  a  commenc- 
ing pleuritic  effusion.  I  have  often  seen  persons  make  this  mistake  in 
the  wards  of  an  hospital.    It  is,  besides,  favom-ed  by  the  less  extent  ver- 

'  tically  of  the  respiratory  sounds  on  the  right  than  on  the  left  side ;  because 
many,  from  inattention,  forget  that  this  difference  between  the  two  sides 
depends  on  the  presence  of  the  liver. 

6.  Before  applying  the  ear  to  the  patient's  chest,  it  is  well  to  observe 
how  he  respires.  Sometimes,  in  fact,  we  hear  no  trace  of  the  respiratoiy 
murmurs,  or  perhaps  of  the  expiratory  only,  and  this  depends  altogetlier 
on  the  way  in  which  respiration  is  perfonned :  the  patient  thinks  that  we 
expect  something  extraordinary  from  him ;  he  makes  convulsive  efforts 
with  the  muscles  of  the  walls  of  the  chest  or  of  the  mouth,  and  the  air 
either  does  not  reach  the  lungs  at  all,  or  reaches  them  at  intervals,  and  in 
an  irregular  manner.  With  respect  to  the  isolated  absence  of  the  expi- 
ratory murmur,  it  cannot  occasion  any  error  if  we  keep  in  raind  this 
general  fact,  that  except  in  the  ahove  circumstance,  the  expiration  is  never 
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absent  alone,  and  that  this  circumstance  does  not  correspond  to  any  anato- 
mical lesion. 

7.  But  it  is  of  importance  also,  for  another  reason,  to  observe  liow  tlie 
patient  Tjreathes,  before  we  commence  our  examination ;  in  fact,  every 
kind  of  respiration  is  not  equally  fitted  to  reveal  anorraal  murmurs ;  in 
general  we  will  place  ourselves  in  the  most  favourable  condition  in  this 
respect,  by  taking  care  that  the  inspirations  and  expirations  of  the  patient 
are  frequent,  regular,  and  deep  ;  it  is  even  necessary  sometimes  when  the 
sounds  lieai'd  are  doubtful,  to  explain  these  points  to  him,  or,  what  is  still 
better,  to  give  him  an  example  by  making  some  respirations  before  liim. 

8.  The  stern  air,  the  abrupt  addi"ess,  the  solemnity  with  which  some 
physicians  approach  the  sick  bed,  seldom  fail  to  tlirow  the  patient  into  a 
state  of  nervousness,  which  is  very  unfavourable  to  the  production  of  such 
respiration  as  is  fitted  to  produce  audible  sounds.  We  know,  besides,  that 
this  state  of  nervous  disturbance  is  injurious  in  other  respects.  There  is 
a  calm,  simple,  benevolent  mode  of  accosting  a  patient,  a  certain  gentle- 
ness and  earnestness  of  manner,  that  at  once  wins  his  confidence,  and 
renders  him  composed,  so  that  he  answers  correctly,  does  what  he  is  de- 
sired well,  and  that  his  features,  influenced  only  by  the  morbid  state, 
express  accurately  all  he  feels. 

9.  It  is  important  in  each  examination,  to  pass  over  every  point  of  the 
chest,  especially  when  we  do  not  find  at  once  the  reason  of  the  general 
phenomena  observed.  It  often  happens  that  it  is  in  the  top  of  the  arm- 
pit or  in  the  supra  spinal  fossa,  or  in  some  other  very  limited  spot,  we 
find  the  signs  of  a  pneumonia  which  we  have  in  vain  sought  every  where 
else  ;  at  other  times  we  discover  in  this  way  some  complication  of  a  pul- 
monary catarrh,  which  would  in  itself  have  been  sufficient  to  explain  the 
general  phenomena  observed. 

10.  There  are  certain  fugitive  sounds,  heard  now,  and  no  longer  au- 
dible a  moment  after.  This  character  of  inconstancy  is  one-  that  it  is 
sometimes  important  to  ascertain  accurately;  for  example,  to  distinguish 
the  fine  mucous  ronchus  from  the  crepitant  I'onchus  of  pneumonia  ;  hence 
a  precept,  applicable  to  some  cases  only,  to  make  a  second  examination  a* 
short  time  after  the  first.  It  is  also  necessaiy  to  examine  the  patient 
once  at  least  in  twenty-four  hours,  especially  during  the  acute  period  of 
the  disease,  otherwise  we  might  miss  the  successive  changes  that  some 
sounds  undergo,  and  mistake  the  course  of  the  malady. 

1 1 .  There  is  often  danger  in  trusting  too  much  to  medical  tact,  and 
allowing  oneself  to  be  swayed  by  the  feeling  of  pride  which  results  fi-om 
recognizing  the  nature  of  the  disease,  by  the  mere  inspection  of  the  pa- 
tient's face.  If  we  are  mistaken,  which  sometimes  at  least  happens,  we 
have  placed  the  senses  in  a  false  position,  with  respect  to  the  mind,  and 
too  often,  with  the  utmost  anxiety  on  our  part  to  go  right,  it  will  occur 
that  they  sec  and  judge  according  to  its  premature  decision.  In  such 
a  case,  the  mucous  ronchus  is  easily  taken  for  the  crepitant,  &c.  It 
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is  only  men  grown  old  in  practice,  that  find  their  first  impressions 
sulficient  for  forming  a  correct  decision. 

12.  The  auscultatory  examination  being  made  according  to  the  prece- 
ding conditions,  its  results  compared  with  the  assemblage  of  general 
symptoms  presented  by  the  patient,  the  different  combinations  of  these 
signs  properly  analysed,  it  seldom  happens  that  we  cannot  arrive  at  the 
exact  determination  of  the  disease  with  which  the  lungs  are  effected. 

13.  M.  Louis  *  insists  with  reason  on  the  importance  of  observing  in 
the  comparative  auscultation  of  the  right  and  left  sides,  exactly  the  same 
conditions  on  both  sides ;  for  a  slight  difference  in  the  conditions,  is  often 
sufficient  to  vary  the  result,  at  the  time  that  the  lungs  are  equally  healthy. 

14.  There  is  a  circumstance  connected  with  immediate  auscultation, 
upon  which  authors  have  not  observed,  and  which  is  however  of  some 
moment ;  it  is  the  degree  of  pressure  the  ear  ought  to  make  on  the  parts 
examined.    Some  experiments  on  this  subject  have  given  me  the  follow- 
ing results: — 1st.  In  the  healthy  state,  if  the  ear  be  strongly  pressed 
against  the  walls  of  the  chest,  the  respu-atory  mm-murs  are  heard  less  pure 
and  less  distinct.    2nd.  If  it  be  too  lightly  applied,  the  result  is  the  same. 
3rd.  In  the  auscultation  of  the  voice,  in  a  person  in  health,  it  is  heard 
very  pure  when  the  pressure  of  the  ear  is  somewhat  strong,  and  in  other 
respects  regular.    4th.  It  changes  if  the  pressure  be  increased,  and  espe- 
cially if  too  much  air  be  confined  within  the  ear,  because  this,  by  aug- 
menting the  tension  of  the  membrane  of  the  tympanum,  alters  its  condi- 
tions of  vibration.  .5th.  It  changes  still  more,  if  the  ear  be  but  lightly 
applied ;  in  that  case,  its  quality,  and  its  intensity  are  modified ;  it  often 
takes  the  ajgophonic  character  ;  the  manifestation  of  this  character  is,  in 
general,  inversely  as  the  pressm-e.    These  differences  will  be  seen  at  once, 
by  examining  in  a  healthy  person  the  right  and  left  sides  alternately,  or 
the  same  point,  with  different  degrees  of  pressure.    If  we  were  not  aware 
of  this  circumstance,  we  might  readily  believe  in  the  existence  of  a3go- 
phony,  in  a  part  where  the  ear  had  been  applied  lightly,  and  where  we  had 
reason,  besides  to  expect  it.   We  know  at  the  present  day,  that  tegophony 
is  a  much  rarer  sign,  and  of  much  less  value  than  Laennec  thought ;  per- 
haps his  mistake  arose  partly  from  the  cause  I  have  just  pointed  out. 
What  would  lead  one  to  think  so  is,  that  he  himself  gives  as  a  precept 
in  searching  for  ajgophony,  to  apply  the  ear  but  lightly  on  the  stethoscope, 
remarking  that  it  was  not  heard  well  except  in  this  way.    6th.  The  dif- 
ferent degrees  of  pressure  of  the  ear  upon  the  chest,  have  the  same  inju- 
rious influence  upon  the  auscultation  of  the  morbid,  as  of  the  healthy 
sounds.    Hence  this  precept :  to  apply  the  ear  to  the  walls  of  the  chest,  so 
as  to  make  moderate  pressure,  and  not  to  covjine  too  much  air  icitUn 
it.  (6) 

The  gloiy  of  Laennec  is  not  in  the  discovery  of  mediate  auscultat- 
ion ;  it  is  in  the  discovery  of  the  thousand  different  sounds  that  occur 

*  Clinique  de  I'Hop.  dc  la  Pitic,  annce  1836. 
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in  the  diseases  of  tlic  thoracic  organs,  in  the  analysis  of  these  sounds, 
in  the  determination  of  the  connexion  between  them  and  pathologi- 
cal anatomy,  and  in  the  order  he  discovered  in  the  midst  of  this  ap- 
parent confusion.    The  naked  ear  can  reveal  all  the  secrets  of  ausculta- 
tion, as  well  as  the  stethoscope.  It  is  even  preferable  as  a  general  method. 
Notwithstanding  what  has  been  said  by  Laennec,  who  greatly  exaggerated 
the  importance  of  the  stethoscope,  immediate  auscultation  has  the  advan- 
tage in  the  greater  number  of  circumstances  ;  it  is  more  convenient  both 
for  the  patient  and  for  the  observer  ;  it  enables  one  to  hear  quite  as  well, 
often  even  more  distinctly,  and  in  as  limited  a  space,  the  most  delicate 
and  most  circumscribed  sounds  of  the  chest ;  it  is  not  more  exposed, 
sometimes  indeed  even  less  exposed,  than  the  other  to  the  production  of 
accessory  sounds ;  it  enables  us  to  recognise  the  nature  of  anormal  sounds, 
quite  as  well  as  the  stethoscope ;  lastly,  it  is  more  simple,  and  has 
less  that  air  of  display,  which  is  so  injurious  to  the  physician  in  the 
opinion  of  the  world.    However,  it  is  at  times  of  use  to  have  recourse  to 
the  stethoscope  ;  it  enables  us,  it  is  said,  to  hear  some  sounds  better,  for 
example,  pectoriloquy,  on  account  of  its  property  of  heightening  the 
sounds  that  traverse  it.    I  avow  that,  even  in  this  respect,  it  has  not  ap- 
peared to  me  to  add  any  thing  to  the  cei'tainty  of  the  judgment  we  form 
in  making  use  of  the  ear  alone.    The  only  circumstances  in  which  it  has 
seemed  to  me  necessary  to  employ  the  stethoscope,  are  those  in  which  we 
have  to  examine  regions  to  which  the  ear  cannot  be  conveniently  applied. 
M.  Andral,  who  will  not  certainly  be  accused  either  x)f  partiality  or  in- 
accui-acy  in  observation,  confines  the  use  of  the  stethoscope  to  nearly  the 
same  cases*.    The  authors  of  the  Compendium  de  Medicine  Pratique  f 
express  also  the  same  opinion.  (7) 

•  Note  de  la  page  64  du  Ire.  vol.  dc  I'edit.  de  1837  de  Laennec. 
t  Vol.  1,  art.  Auscultation,  p.  466. 
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CHAPTER  1. 

PHYSIOLOGICAL  SONOROUS  PHENOMENA  OF  RESPIRATION. 

PART  I. 

FUNDAMENTAL  CHARACTERS  OF  THE  RESPIRATORY  SOUNDS. 

§  1.    SOUIfDS    OP   RESPIRATION    IN    THE  DIFFERENT  SECTIONS  OF  THE 

RESPIRATORY  APPARATUS. 

In  a  fii-st  movement,  inspiration,  the  air  passes  into  the  different  parts 
of  the  respiratory  apparatus,  from  the  mouth  and  nasal  openings  to  the  air 
cells  of  the  lungs  ;  in  a  second  movement,  expiration,  which  immediately 
succeeds  the  former,  it  traverses  the  same  passages,  in  the  opposite  direc- 
tion. During  each  of  these  movements,  it  produces  in  its  passage  a  distinct 
sound:— 1st.  the  inspii-atory  murmur — 2nd.  the  expiratory  murmvu-. 
Those  sounds  are  produced  in  all  the  sections  of  the  respiratory  apparatus 
at  the  same  time,  and  with  different  characters  in  each.    This  difference  in 
their  characters  is  derived  from  the  peculiar  texture  of  the  parts  in  which 
they  are  produced  ;  their  primary  characters  are  modified  along  with  this 
texture.    These  modiacations  in  the  primary  characters  of  the  respiratory 
mui-murs,  occasioned  by  the  changes  of  texture  or  arrangement  in  the  parts 
where  they  are  generated,  are  so  many  signs  of  the  diseases  from  which 
these  changes  result ;  but  the  modifications  cannot  be  appreciated,  unless 
we  have  previously  ascertained  the  primary  characters ;  and  their  value 
as  signs  of  disease  will  be  uncertain,  if  we  have  not  determined  before- 
hand the  limits  of  the  normal  state  :  this  is  accordingly  the  first  enquiry 
we  shall  enter  upon.    We  will  in  another  place  (see  1st  part,  ch.  vii.) 
endeavour  to  show  that  the  sounds  in  question  do  in  point  of  fact  originate 
in  the  parts  of  the  respiratory  apparatus  assigned  as  their  seat ;  but 
whatever  be  the  theoretic  view  adopted  on  this  point,  the  sound  heard, 
its  normal  characters,  its  morbid  modifications,  and  its  value  as  a  sign, 
remain  still  the  same  :  in  this  case,  practice  has  nothing  to  fear  from  the 
errors  of  theory.    I  will  now  proceed  to  consider  each  section  of  the  res- 
piratory apparatus  separately,  and  to  investigate — 1st.  the  characters  of 
the  inspiratory  and  expiratory  sounds  in  each  ;  2nd.  the  successive  altera- 
tions these  sounds  suffer,  the  differences  they  present  in  these  different 
sections ;  3rd.  the  relation  between  these  alterations  and  the  differences 
in  texture  of  the  parts  where  they  originate ;  4th.  we  will  afterwards 
enquire  whether  the  sounds  produced  are  exactly  the  same  on  both  sides, 
and  here  wc  will  examine  comparatively  the  anatomical  conditions  of  the 
two  lungs. 
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VESICULAR  SECTION. 

Inspiration. 

1st.  T]ie  proper  character  of  the  inspiratory  sound  is  a  Hglit  breathing 
or  blowing.  This  breatliing  is  pure,  without  an  admixture  of  any  accessory 
sound ;  it  is  successive  in  its  duration,  but  it  does  not  give  to  the  ear  the 
sensation  of  the  developement  of  the  vesicles  of  -which  the  lung  is  sup- 
posed to  be  formed.  I  have  convinced  myself,  by  repeating  the  experi- 
ments on  healthy  individuals,  of  all  ages  and  all  degrees  of  strength,  that 
we  will  never  find  natural  respiration,  if  we  seek  for  a  vesicular  character 
in  it ;  that  is  to  say,  the  distinct  sensation  of  isolated  vesicles,  which  are 
dilated  one  after  another.  The  vesicular  character  is  essentially  morbid ; 
it  is  the  type  of  certain  ronchi,  the  existence  of  which  demonstrates  a 
morbid  change  in  the  state  of  the  pulmonaiy  cells.  The  expression, 
vesicular  murmur,  employed  by  some  writers  to  designate  the  normal 
murmur  of  respiration,  does  not  therefore  correspond  to  the  mode  in  which 
the  respiratory  sounds  are  produced,  to  the  sensations  they  excite,  but  to 
their  presumed  seat. 

2nd.  The  duration  and  intensity  of  the  inspiratory  murmur  are  two 
characters  which  it  is  very  important  to  appreciate  well,  on  account  of 
the  symptomatologic  value  they  may  present.  To  avoid  the  inconveni- 
ences of  a  nominal  valuation  of  these  characters,  a  nominal  valuation 
which  leaves  no  limit  in  the  mind,  and  which  cannot  furnish  an  unit  of 
measure  sufficiently  exact  to  enable  us  to  compare  with  it  the  modifica- 
tions that  these  characters  suffer,  I  have  had  recourse  to  a  numerical 
valuation ;  that  is,  I  have  expressed  in  figures  the  degrees  of  intensity 
and  dviration  of  the  respiratory  murmurs.  The  intensity  and  duration 
of  these  sounds  vary  very  little  in  a  state  of  health.  They  present,  in  the 
adult,  a  mean  which  is  nearly  always  the  same,  and  to  which  there- 
foi'e  the  fixedness  of  the  mode  of  valuation  I  propose  is  well  adapted. 
I  have  investigated  this  mean  in  a  great  number  of  individuals,  and 
have  arrived  at  this  result :  that  inspiration  compared  with  expiration  is 
represented  in  its  intensity  and  duration  by  the  number  1 0.  It  is  of  little 
importance  whether  or  not  this  number  be  an  absolute  representation  of 
the  inspiratory  murmur:  it  is  intended  chiefly  to  denote  the  ratio  between 
the  duration  and  intensity  of  inspiration  and  expiration.  It  i-epresents  a 
fixed  point  above  or  below  which  we  may  be  carried  in  the  morbid  state. 
This  relative  appi'eciation  is  alone  important  to  our  object. 

The  number  10  expresses  at  once  the  intensity  and  duration  of  inspi- 
ration :  in  the  physiological  state,  these  two  properties  of  the  respiratory 
sounds  always  continue  equal. 

3rd,  The  gentle  breathing  that  constitutes  the  inspiratory  murmur 
leaves  upon  the  ear  an  impression  of  softness,  of  smoothness,  of  free  and 
easy  expansion,  with  which  it  is  important  to  familiarize  oneself,  the  alter- 
ation of  this  character  being  a  most  valuable  sign  in  many  circumstances. 
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4th.  The  mspiratory  murmur  does  not  give  the  sensation  either  of 
dryness  or  of  humidity  ;  it  is  something  between  both.  We  will  find  that 
the  character  of  dryness  or  that  of  humidity  may  be  developed  in  it,  and 
acquire  a  certain  diagnostic  value. 


Expiration. 

1st.  Expiration,  like  inspiration,  is  represented  in  its  proper  character 
by  a  pure  and  gentle  murmur.  This  murmur  is  even  more  continuous, 
less  successive  than  that  of  inspiration.  The  term  vesicular,  in  any  other 
sense  than  as  indicating  the  seat  of  the  sound,  is  still  less  applicable  here 
than  in  inspiration.(8)  In  proportion  as  the  expiratory  murmur  under- 
goes an  increase  in  its  intensity  and  duration,  the  continuous  character 
of  this  sound  is  a  little  changed,  as  we  shall  hereafter  see  ;  it  then  seems 
composed  of  smaU  successive  periods,  of  little  continuous  jerks  ;  but  stiU 
there  is  nothing  of  the  sensation  of  vesicles  that  are  dilated. 

2nd.  The  duration  and  intensity  of  expiration  are  equal,  and  are  re- 
presented by  the  same  number.    This  number  is  much  smaller  than  that 
of  inspiration  ;  it  is  only  2.    As  has  beeen  already  remarked,  it  is  em- 
ployed to  represent  the  ratio  between  inspiration  and  expiration,  consi- 
dered with  recrard  to  their  duration  and  intensity,  rather  than  the  abso- 
lute limits  of  those  characters.    This  relation  between  the  intensity  and 
duration  of  the  two  murmurs  is  of  great  importance,  because  the  changes 
that  occur  in  it  furnish  valuable  signs  in  the  majority  of  the  diseases  of 
the  lungs.    Hence  I  have  taken  much  care  to  determine  it  accurately.  I 
have  examined  with  this  view  a  great  number  of  persons  differing  both 
in  age  and  constitution,  and  the  numbers  10  and  2  have  appeared  to  me 
to  express  best  the  comparative  intensity  and  duration  of  the  two  respira- 
tory murmurs.    The  ratio  of  1  to  5  is  the  same  as  that  of  2  to  10  ;  but  I 
have  chosen  the  latter  because  it  affords  a  longer  scale  of  increase  and 
decrease,  above  and  below  these  two  extreme  limits  ;  by  means  of  it  we 
estimate  more  accurately,  more  progressively,  the  successive  modifications, 
either  in  the  way  of  increase  or  of  decrease,  that  take  place  m  the 
intensity  and  duration  of  the  respiratory  murmurs.    We  can  thus  con- 
struct a  scale  of  the  alterations  of  these  mui-murs  above  and  below  the 
normal  type  ;  a  scale  of  which  each  degree,  marked  by  a  number,  corre- 
sponds to  a  certain  degree  of  anatomical  and  physiological  alteration  in 
the  organ.    In  this  way  we  appreciate  more  accurately,  more  consecu- 
tively, the  symptomatology  ;  we  distinguish  more  easily  the  degrees,  the 
delicate  shades  of  the  same  symptom  which  may  be  in  turn  a  sign  ot  this 
or  that  disease  ;  we  follow,  in  a  more  regular  and  more  secure  manner, 
its  increase  or  decrease ;  we  avoid  the  phrases,  a  little  more,  a  httle  less 
much,  moderately,  the  limits  of  which  vary  with  each  observer ;  and 
lastly,  we  employ  a  language  which  is  equally  easy  to  all  the  world  :  we 
derive  from  it  besides  this  great  advantage,  that  all  observations  made  on 


30  PIIYSrOLOGICAL  SONOnOUS  PHENOMENA  OF  RESl'IKATION. 

this  plan  are  exact,  and  capable  of  being  compared  witli  each  other.  It 
is  true  that  several  physicians  examining  the  same  patient,  will  not 
always  arrive  at  precisely  the  same  number ;  but  witli  all  wlio  have  liad 
some  experience  of  this  method,  the  differences,  if  there  be  any,  will  not 
exceed  one  or  two  degrees,  and  hence  can  never  vitiate  the  result. 

3rd.  The  sensation  of  softness,  smoothness,  freedom,  the  absence  of  any 
marked  sensation  of  dryness  or  of  humidity,  belongs  to  this  as  well  as  to 
the  inspiratory  murmur. 

The  normal  rhythm  of  the  inspiratory  and  expiratory  murmurs  is 
known  to  all ;  the  strong  and  prolonged  murmur  first,  the  feeble  and 
short  one  afterwards.  I  only  allude  to  it  here,  to  prepare  for  what  I  shall 
have  to  say  hereafter  on  the  alterations  of  this  rhytlim. 

It  is  plain  then  that  all  the  fundamental  characters  of  the  inspiratory 
and  expiratory  murmurs  are  in  a  great  degree  common  to  both,  and  that 
they  only  differ  in  respect  to  their  intensity  and  duration,  which  are  in 
the  ratio  of  2  to  1 0. 

THE  BRONCHIAL,  TRACHEA!,,  LARYNGEAL,  PHARYNGEAL,  BUCCAL,  AND 

NASAL  SECTIONS. 

1.  Normal  Ironchial  respiration.    The  differential  diagnosis  heticecn  it  and 

morhid  bronchial  respiration. 

The  sounds  I  have  just  described  are  heard  at  all  points  of  the  thoracic 
walls,  but  more  pure  and  more  developed  in  proportion  as  the  part  exa- 
mined corresponds  to  the  greater  thickness  and  greater  functional  activity 
of  the  pulmonary  tissue ;  for  example,  in  the  antero-superior  regions  of 
the  chest.  Wherever  a  thick  layer  of  pulmonary  tissue  covers  the  large 
bronchial  tubes,  such  is  the  effect  of  the  vesicular  inspiratory  and  expira- 
tory murmurs,  that  the  sounds  produced  in  the  bronchi  and  in  the  trachea 
are  quite  inaudible,  as  long  as  the  pubnonary  tissue  is  pervious  to  air. 
But  if  the  air  cells  for  some  extent  are  comjjressed,  so  that  the  air 
ceases  to  penetrate  them,  then  the  preceding  munnurs  are  no  longer 
heard,  and  the  sounds  which  depend  on  the  passage  of  the  air  through  the 
bronchi,  through  the  trachea,  make  their  appearance,  more  distinct  in 
proportion  as  the  pulmonary  tissue  has  become  a  better  conductor  of 
sound,  (by  means  of  its  increased  density),  and  as  they  are  no  longer 
masked  by  the  murmurs  of  the  vesicular  respiration.  These  conditions 
may  be  met  in  the  normal  state,  and  enable  us  to  appreciate  the  nature 
of  the  respiratory  sounds  in  the  bronchi,  &c.  This  study  is  important, 
because  it  teaches  us  to  distinguish  them  from  nearly  similar  sounds  that 
originate  in  the  morbid  state.  There  exists,  in  fact,  between  the  two  an 
essential  difference,  arising  from  the  difference  of  the  conditions  in  which 
they  are  produced :  when  morbid  bronchial  respiration  is  heard,  (pneu- 
monia in  the  2nd.  stage),  there  is  at  the  same  time  cessation  of  the  vesi- 
cular respiration,  and  more  complete  transmission  or  perhaps  even  aug- 
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mentation  of  the  sound  in  consequence  of  the  induration  of  the  pulmon- 
ary tissue ;  in  normal  bronchial  respiration,  such  as  we  hear  when  we 
apply  the  ear  at  the  root  of  the  lungs,  the  latter  condition  does  not  exist 
at  all,  and  the  former  exists  in  a  much  less  degree  ;  in  fact,  vesicular  res- 
piration is  produced  at  a  very  short  distance,  or  sometimes  even  all  round, 
in  a  thin  layer  of  pulmonary  tissue.  In  some  persons,  normal  bronchial  res- 
piration is  not  heard,  even  at  the  root  of  the  lungs,  however  attentively  we 
examine  ;  this  circumstance  appears  to  depend  on  this,  that  in  such  cases, 
the  bronchi  instead  of  being  quite  exposed,  are  covered  with  a  layer  of 
pulmonary  tissue,  so  thick,  that  the  vesicular  respiration  masks  entirely 
the  bronchial ;  in  fact  in  those  cases  we  distinguish  a  feeble  respiratory  mur- 
mur. We  sometimes  observe  in  the  numerous  autopsies  the  hospitals 
supply,  the  anatomical  disposition  I  aUude  to  ;  but  it  is  necessary  to  be 
aware  of  its  existence  in  order  to  remark  it,  for  in  general  it  escapes 
notice. 

The  part  of  the  posterior  region  of  the  chest  corresponding  to  the  root 
of  the  lungs  is  the  only  place,  in  general,  that  normal  bronchial  respira- 
tion can  be  heard,  and  furthermore  this  point  is  much  more  circumscribed 
than  is  usually  supposed.  The  great  number  of  persons  I  have  examined 
in  reference  to  this  matter,  and  the  care  with  which  those  examinations 
were  made,  lead  me  to  think  that  theoretic  reasoning,  or  indeed  some 
oversight  as  to  certain  morbid  conditions  in  the  cases  examined,  has  ten- 
ded much  to  produce  the  contrary  opinion  (9)-  To  be  certain  that  all  the 
facts  put  forward  in  this  chapter  really  belong  to  the  physiological  state, 
I  have  repeated  each  of  my  observations,  on  military  men,  well  formed 
and  in  the  constant  enjoyment  of  good  health,  and  the  results  have  been 
the  same  as  with  other  persons. 

It  has  been  said  that,  in  many  persons  with  sound  lungs,  a  little  of 
the  bronchial  character  is  audible  in  the  normal  state,  in  the  region  of 
the  spine  of  the  right  scapula  ;  I  have  never  met  this. 

The  normal  bronchial  respiratory  murmui-  differs  from  the  morbid 
bronchial ;  1st.  in  its  intensity,  which  is  much  less,  and,  in  general,  never 
passes  what  we  shall  hereafter  call  the  first  degree  of  the  bronchial  character; 
2nd.  in  its  duration,  which  is  shorter  ;  3rd.  in  its  quality,  which  is  much 
less  marked,  and  which  seldom  rises  above  the  lowest  degrees  of  bronchial 
quality  ;  4th.  in  its  exclusive  and  very  circumscribed  seat  at  the  root  of 
the  luntcs  ;  whereas  the  morbid  bronchial  character,  which  may  exist  in 
any  part  of  the  chest,  appears  in  this  part  much  more  rarely  than  in  any 
other ;  5th.  in  its  co-existing  more  peculiarly  with  the  period  of  expira- 
tion, while  the  morbid  bronchial  character,  at  a  somewhat  higher  degree, 
co-exists  equally  with  both  periods.  One  of  the  general  facts,  presented 
by  both  the  normal  and  morbid  bronchial  characters,  is  that  of  rising  gra- 
dually to  a  state  of  greater  intensity,  co-existing  in  their  first  degrees  with 
expiration  alone,  and  not  accompanying  inspiration  until  they  have  at- 
tained their  higher  degrees.    Now,  the  nonnal  bronchial  character,  which 
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is  always  confined  to  a  low  degree,  is  for  this  reason  scarcely  ever  heard 
except  in  expiration  ;  whilst  the  morbid  bronchial  chai'acter,  when  a 
little  elevated,  co-exists  at  once  with  botli  inspii*ation  and  expiration. 
The  differential  diagnosis  between  them  will  then  be  possible,  by  tliis 
means,  when  the  sound  in  question  has  much  intensity  ;  but  it  will  not 
be  so,  whenever  the  bronchial  character  observed  is  at  a  low  degree.  I  have 
never  seen  the  bronchial  character,  normal  or  morbid,  co-exist  with  inspi- 
ration alone.    6th.  In  the  case  I  was  supposing,  where  the  morbid  sound 
presents  itself  in  its  lowest  forms,  we  may  still  distinguisli  it  from  the 
normal  sound,  by  this  character,  that,  in  the  latter,  the  inspiratoiy  mur- 
mur is  heard  nearly  pure,  free  from  all  change  in  its  softness ;  whereas 
in  the  case  of  morbid  bronchial  character  limited  to  expiration,  the  in- 
spiratory mu^'mur  has  acquired  a  peculiar  character  of  hardness  and 
roughness :  this  is  what  Ave  see  in  the  first  stage  of  phthisis.    The  tu- 
mefaction, the  melanotic  degeneration  of  the  ganglia  which  sun'ound  the 
large  bronchial  tubes  and  the  termination  of  the  trachea,  produce  at 
times  the  moi'bid  bronchial  character  opposite  the  root  of  the  lungs ;  but 
in  such  cases  it  usually  presents  a  much  greater  intensity  than  the  nor- 
mal bronchial  sound. 


II  Tracheal,  laryngeal,  pharyngeal  respiration. 

In  proportion  as  we  ascend  to  a  higher  section  of  the  respiratory  ap- 
paratus, to  the  trachea,  larynx,  pharynx,  &c.  the  inspiratory  and  expira- 
tory sounds  tend  more  and  more  to  become  equal  in  respect  to  their  du- 
ration and  intensity,  and  at  the  same  time  pass,  in  respect  to  their 
quality,  from  a  lower  to  a  higher  degree.  This  is  particulary  apparent 
when  they  are  heard  in  the  region  itself  where  they  are  produced.  I  will 
not  attempt  to  describe  these  successive  shades  of  quality,  of  intensity, 
and  of  duration,  for  no  very  important  practical  result  can  be  derived 
from  them :  the  general  facts  included  in  this  section  are  sufficient  for  all 
particular  applications  of  any  utility.  Another  fact  of  some  importance 
is  that  the  respiratory  sounds  are  better  heard  at  a  distance,  whetlier  the 
ear  be  applied  to  the  chest  or  not,  according  as  they  belong  to  a  higher 
section  of  the  respiratory  apparatus ;  which  probably  arises  from  their 
being  stronger,  their  quality  being  higher,  and  the  organ  in  which  they 
nre  generated  being  more  superficially  situated.  If,  while  we  are  listen- 
ing to  the  vesicular  respiration,  these  sounds  shoidd  happen  to  strike  the 
ear,  their  quality  and  their  intensity  are  a  little  modified  by  tliis  trans- 
mission through  the  pulmonary  tissue ;  they  appear  to  fall  to  the  lower 
deforces,  and  to  an  inattentive  observer,  they  miglit  strikingly  simulate 
the  morbid  bronchial  character  ;  especially  if  the  attention  slumbered  for 
a  moment  as  to  the  existence  of  the  vesicular  murmurs,  and  if  these  should 
be  naturally  rather  feeble :  but  the  moment  the  attention  is  aroused  to 
the  action  of  the  senses,  we  feel  at  once,  that  the  sound  heard  comes  from 
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a  I'egion  very  remote  from  that  to  which  the  ear  is  applied ;  that  its 
qriality  is  buccal  or  pharyngeal  instead  of  being  bronchial ;  and  lastly,  that 
we  can  sensibly  modify  it  by  making  the  patient  change  the  fomi  and 
diameter  of  the  openings  of  the  mouth  and  pharynx,  and  by  diminishing 
the  velocity  with  which  the  air  passes  through  those  parts.  Sometimes 
too  we  are  sensible  that  it  is  the  ear  that  is  free  that  hears  these  sounds, 
and  not  the  ear  applied  to  the  chest ;  now  this  never  occurs  in  the  case 
of  the  bronchial  character,  or  of  the  sounds  of  the  vesicular  section. 

The  different  varieties  more  or  less  transitory  that  may  be  met  with  in 
the  nasal,  buccal,  pharyngeal  sounds,  appear  to  depend  chiefly  on  the  three 
following  circumstances: — 1st.  on  the  degree  of  velocity  with  which  the 
:  air  passes  through  the  mouth,  the  nasal  passages  and  the  pharynx  ;  2nd, 
■  on  the  relative  or  absolute  degree  of  narrowness  of  the  mouth  and  nostrils ; 
3rd.  on  the  passage  of  the  air  more  or  less  in  a  direct  line,  in  a  perfect 
column,  or  in  a  column  broken  against  the  pharynx.  Thus,  the  sound  is 
more  nasal  and  buccal  in  proportion  as  the  velocity  of  the  air  is  greater, 
and  the  nasal  and  labial  openings  are  narrower ;  it  is  more  exclusively 
one  or  the  other,  in  proportion  as  these  conditions  are  found  united  in 
one  of  these  openings,  the  other  remaining  in  its  normal  state ;  and  it  is 
more  pharyngeal  in  proportion  as  the  column  of  air  is  more  rapid,  the 
mouth  more  widely  opened,  and  the  veil  of  the  palate  more  raised  ;  then 
in  fact  the  coliman  of  air  strikes  directly  upon  the  pharynx,  and  resounds 
but  little  on  the  two  preceding  portions  of  the  respii-atory  passages. 

I  wUl  not  dwell  upon  the  auscultation  of  the  larynx  in  its  normal  state 
more  than  on  that  of  the  pharyngeal,  buccal  and  nasal  sections,  because,  as 
we  shall  see  hereafter,  the  direct  auscultation  of  this  organ  is  scarcely  of 
any  use  in  the  diagnosis  of  its  diseases  ;  it  is  sufficient  to  know  that  in 
the  normal  state  the  laryngeal  inspiratory  and  expiratory  sounds  consist 
'  each  of  a  very  strong  murmur,  equal  in  both  periods,  the  intensity  and 
duration  of  which  may  be  represented  by  the  number  20. 

III.    Relation  between  the  differences  presented  hy  the  sounds  in  the  different 
sections  of  the  respiratory  apparatus,  and  the  different  texture 
or  arrangement  of  each  of  these  sections. 

The  differences  which  the  respiratory  sounds  present  in  the  different 
•  sections  we  have  been  considering,  appear  to  depend  chiefly  on  the  dif- 
!  ferences  of  texture  that  exist  in  those  pai'ts.  If  the  object  and  limits  of 
t  this  work  permitted  me  to  enter  into  considerations  of  this  nature,  we 
'would,  with  the  aid  of  physics,  find  in  the  greater  number  of  cases,  an  in- 
itimate  relation  existing  between  the  successive  increase  in  the  intensity, 
I  the  duration  and  the  quality  of  the  murmurs,  and  the  successive  increase  of 
tthc  diameters  of  the  air  passages,  the  more  vibi-atory  nature  of  their  walls, 
'  as  well  as  the  mass  and  the  increased  velocity  of  the  column  of  air  that 
1  traverses  them.    We  would  find  their  transmission  to  a  greater  distance, 
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and  their  greater  distinctness  explained  by  their  more  supei-ficial  position, 
'and  the  more  favourable  conditions  for  conducting  sound  by  which  they 
axe  surrounded;  but  it  is  sufficient  in  this  general  view  that  we  place 
each  physiological  or  morbid  ijhenomenon  in  juxtaposition  with  the  ana- 
tomical fact  to  which  it  corresponds.  What  a  difference  between  the  tex- 
ture of  the  pulmonaiy  vesicles,  and  that  of  the  mouth  and  pharynx  1  What 
an  interval  between  the  vesicular  murmurs,  and  the  buccal  and  pharyn- 
geal !    In  the  one  case,  a  delicate  yielding  tissue  of  feeble  conducting 
power,  cells  of  small  extent ;  and,  corresponding  to  this,  gentle  murmurs, 
ndthei'  dry  nor  humid,  soft,  of  little  extent,  and  little  intensity,  percepti- 
ble only  by  direct  auscultation.    In  the  other  case,  large  cavities  with 
dense  and  elastic  walls,  and  surrounded  by  organs  that  augment  the  sounds ; 
and  then  murmurs  of  great  intensity,  of  much  gi-eater  extent,  clear  m 
quality,  and  easily  perceptible  by  auscultation  at  a  distance.    The  differ- 
ence between  the  anatomical  changes  that  may  occur  in  these  different 
sections  is  very  great;  the  puhnonary  tissue  formed  of  little  cells  fuU  of 
air,  may  pass  through  aU  possible  degrees  of  condensation  or  of  rareiac- 
tion  ;  the  cavities  of  the  mouth  and  pharynx  can  only  increase  or  dimi- 
nish a  little  in  diameter  ;  but  again  how  limited  are  the  modifications  that 
can  occur  in  the  buccal  and  pharyngeal  sounds,  how  numerous  are  those 
we  observe  in  the  murmurs  of  the  vesicular  section  ! 

IV.   Are  the  respiratory  sounds  the  same  in  the  two  sides  of  the  chest, 
and  in  the  different  regions  of  the  same  side  ? 

An  important  question  arises  :  are  the  respiratory  sounds  the  same  in 
both  sides  of  the  chest,  and  in  the  different  regions  of  the  same  side  ?  If 
a  natural  difference  exists,  it  may  be  mistaken  for  the  commencement  ot 
a  pathological  state,  and  hence  will  result  errors  in  diagnosis.  Two  dit- 
ferent  ways  conduct  to  the  solution  of  this  question 1st.  the  direct  and 
comparative  observation  of  the  sounds  produced ;  2nd.  the  comparative 
examination  of  the  texture  of  the  two  lungs,  and  of  the  conditions  of  con- 
ductibility,  by  which  they  are  surrounded  ;  we  have  just  seen,  m  tact, 
that  a  difference  in  the  anatomical  composition  of  the  different  parts  ot 
the  same  tube  produces  remarkable  differences  in  the  sounds  that  are 

formed  there.  , 

A  Attentive  auscultation  of  different  parts  of  the  same  side  of  the 
chest  in  healthy  persons,  shows  that  the  inspiratory  and  expira- 
tory murmurs  are  in  general  more  distinct  in  front  than  behind,  ana  m 
the  superior  than  the  inferior  lobes.  In  proportion  as  the  sound  becomes 
more  intense  and  more  distinct,  we  find  that  of  expiration  in  particular 
take  a  character  of  greater  clearness.  This  result  agrees  with  an  anato- 
:tal  on  made  by  M.  Cruveilhier.  *    That  accurate  ol^rver 

remarks  that  if,  after  death,  a  certain  quantity  of  air  be  thrown  into  the 
*  Laenncc,  Aus.  Mel.  cd.  de  1837,  note  de  M.  Andral.  vol.  1 ,  p.  G 17. 
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bronchi,  it  penetrates  more  easily  and  more  rapidly  into  the  superior 
lobes  of  the  lungs  ;  whence  he  draws  this  inference,  that  in  the  habitual 
state,  the  cells  of  these  lobes  take  a  greater  part  in  respiration  than  those 
of  the  inferior  lobes. 

B.  I  examined  a  great  number  of  persons  in  the  medical  and  surgical 
wards,  who  presented  every  appearance  of  healthy  lungs,  and  found  in 
almost  every  case  that  the  inspiratory  and  expiratory  murmurs  were  ex- 
actly the  same  on  both  sides  of  the  chest,  at  the  superior  as  well  as  at  the 
inferior  part,  in  front  as  well  as  behind.  The  few  individuals  in  whom  I 
found  the  expiration  a  Ettle  more  developed  under  the  right  clavicle  than 
the  left,  were  those  precisely  who  were  calcvdated  to  excite  some  doubt  as 
to  the  state  of  their  lungs.  To  satisfy  myself  on  this  point,  I  afterwards 
selected,  in  the  military  wards,  persons  who  had  all  the  appearance  of  robust 
health,  and  who  had  been  brought  to  the  hospital  by  diseases  very  dif- 
ferent from  those  of  the  thoracic  organs  ;  in  this  way  I  satisfactorily  ascer- 
tained, that  in  a  state  of  health,  the  respiratory  sounds  are  equally  audible 
on  both  sides  of  the  chest.  It  results  from  this  that  whenever  we  find  a 
difference  between  the  murmurs  at  the  summits  of  the  lungs,  this  difference 
may,  in  general,  he  attributed  to  a  pathological  condition.  (10) 

C.  I  have  made  some  anatomical  investigations,  with  the  view  of  ascer- 
taining whether  there  exists  any  difference  in  texture  between  the  two 
luno^s,  which  could  have  an  influence  on  the  normal  sounds  of  these 
organs.  I  selected  for  this  purpose  the  lungs  of  well  formed  adults, 
who  had  never  suffered  from  any  disease  of  the  thoracic  organs,  and  in 
whom  the  lungs  were  quite  sound  and  the  chest  well  formed.  I  have 
repeated  these  investigations  several  times  on  the  lungs  of  men  and  wo- 
men, and  have  arrived  at  the  following  results  : 

The  two  thoracic  cavities,  carefully  measured,  present  no  difference  in 
their  transverse  diameters. 

The  summits  of  the  two  sides  are  on  the  same  level,  and  the  capacities 
of  these  summits  are  equal.* 

The  conditions  of  conductibility  of  sound  are  the  same  on  both  sides  ;  or 
at  least  we  cannot  discover  any  circumstance  to  make  them  differ  sensibly. 

The  tops  of  the  two  lungs  arc  equal  in  volume. 

No  perceptible  difference  as  to  density  of  tissue  can  be  discovered. 

The  mean  length  of  the  trachea,  from  its  origin  to  its  bifurcation,  is 
three  inches  ;  it  is  composed  of  twenty  cartilaginous  rings. 

A  horizontal  line,  touching  the  summits  of  the  two  lungs,  meets  the 
trachea  at  the  union  of  its  two  upper  thirds  with  the  lower.  The  two 
upper  thirds  are  two  inches  long,  and  comprehend  fourteen  rings  ;  the 
lower  third  is  one  inch,  and  contains  but  six. 

If  a  transverse  incision  be  made  through  the  tops  of  both  lungs,  at  the 
same  level,  it  is  evident,  whether  the  bronchi  be  injected  with  solid  mat- 

•  The  difference  in  vertical  extent  between  the  right  and  left  side  depends  on  the  base 
and  not  on  the  summit. 
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ter  or  not,  that  the  openings  of  the  bronchial  system  are  of  the  same 
diameter  on  both  sides.  If  there  be  a  difference,  it  is  so  tnflmg,  that  it 
may  in  fact  be  considered  doubtful,  and  as  of  no  importance  as  regards 
the  change  it  could  produce  in  the  respiratory  sounds  of  the  side  where 

it  is  supposed  to  exist.  ^       .      •  . 

The  transverse  diameter  of  the  trachea,  at  its  bifurcation,  is  thirteen 
lines*  ;  the  transverse  diameters  of  the  origins  of  the  bronchi  is  six 
and  a  half  lines  for  the  right  and  six  lines  for  the  left;  hence  a  difference 
between  them  of  one  line  only.  ;t» 

The  bronchus  of  the  superior  lobe  of  the  right  lung  is  five  lines  at  its 
origin  ;  those  of  the  inferior  lobes  of  the  same  lung  are  each  five  and  a 

"^Each  of  the  two  bronchi  distributed  to  the  superior  and  inferior  lobes 
of  the  left  lung,  is  at  its  origin  from  six  and  a  half  to  seven  lines  m  dia- 
net.    In  conclusion,  we  see  that  the  sum  of  the  diameters  of  the  arge 
bronchial  tubes  of  the  left  lung  is  very  nearly  equal  to  the  sum  o  the 
diameters  of  those  of  the  right  lung  ;  and  that  the  -^^^ 
of  the  summits  of  the  lungs  do  not  present  any  sensible  - 
The  diameter  of  the  trachea  in  its  superior  portion  is  three  lines  less  than 
at  its  bifurcation;  and  yet  the  most  careful  auscultation  of  these  two 
points  alternately,  could  not  detect  any  appreciable  difference  between 
Z  sounds  produced  in  them.    A  for^ri  there  should  not  ^-ny  ^^^^^^^^ 
ence  in  th  s  respect  between  the  bronchial  tubes  at  the  right  and  left 
!  des  the  sums  o  whose  diameters  vary  only  from  half  a  line  to  a  line. 

?;e  c^^^^^^^^     from  the  anatomical  facts  I  have  detaUed,  is  that  there 
i,  no  sufficient  reason,  in  the  physical  conditions  of  the  organ  for  any 
ei'ble  difference  between  the  normal  sounds  of  the  summits  of  the  righ 
and  1  ft  lun^s.    We  find,  moreover,  by  contrasting  the  pathologi  al 
h  n  f  with^the  symptoms,  in  certain  cases     —  of  ~ 
that  the  production  of  the  bronchial  character  of  respiration  is  owing  le.s 
trtVetc  ea^^^  diameter  of  the  bronchial  tubes,  than  to  the  induration 
of  h  t^sueof  the  lung  round  the  dilated  bronchi.    The  bi.nch.l^c^^^^ 
racter  is  usually  quite  imperceptible  in  those  cases  ^^"^^^ 
tissue  has  not  suffered  any  appreciable  alteration,  and  where  the  bron 
S  dilatation  is  slight;  it  increases  in  proportion  to  the  increase  of 
IOmeter  in  the  bronchi  and  of  condensation  in  the  surrounding  pulmo- 
nory  tissue,  because  the  latter  circumstance  is  almost  always  inseparab^ 
Zm  tWormer.    We  should  also  remark  that  the  uniform  and  more  or 
s  .  ner^  dilatation  of  a  part  of  the  bronchial  system  has  but  vei^ 
tt  elnfluence  in  the  production  of  the  bronchial  character,  .yhich  is 
ht  le  ^"fl"^^^^^^       P  ^       irregular  dilatations.  Now,  the  difference 
inefly  ^^^^'f^^^J^Xls...  th:  bronchi  of  the  right  lung  and  those 
Z  ttTe  t  i  in  the  large  branches,  and  ahnost  nothing 

^nte  ote^s.  Thl  comparative  dilatation  of^ 
»  This  diameter  is  but  10  lines  in  the  superior  \  of  the  tube. 
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side  is  uniform  and  general ;  it  is  not  accompanied  by  any  difference  of 
density  in  the  surrounding  tissue ;  consequently  it  is  incapable  of  pro- 
ducing any  difference  between  the  sounds  of  the  two  sides.  I  had  already, 
as  I  said  before,  arrived  at  the  same  result  from  the  comparative  exami- 
nation of  these  sounds. 

The  right  bronchus  and  its  first  divisions  have  neither  the  same  ex- 
tent nor  the  same  direction  as  the  left  bronchus  and  the  two  trunks  into 
which  it  is  divided  ;  but  these  circumstances  produce  no  sensible  differ- 
ence in  the  results  of  auscultation  practised  at  these  two  points.  (11) 

§  2.    NORMAL  RESONANCE  OF  THE  VOICE  THROUGH  THE  WALLS  OF 

THE  CHEST. 

Writers  are  by  no  means  agreed  as  to  the  degree  of  the  normal  reso- 
nance of  the  voice  through  the  thoracic  walls.    However,  as  this  reso- 
nance may  sometimes  be  an  important  sign,  for  example,  in  the  diagnosis 
of  the  first  stage  of  phthisis,  it  is  right  to  determine  the  limits  of  the 
normal  and  of  the  morbid  state.    It  is  indeed  difiicult  to  fix  this  limit 
absolutely,  because  an  almost  imperceptible  gradation  leads  from  the  one 
to  the  other ;  however,  the  practise  of  auscultating  the  voice  in  the  heal- 
thy and  in  the  diseased  condition,  the  practise  of  comparing  these  with 
each  other,  enables  us  to  determine  with  tolerable  exactness,  in  the  ma- 
jority of  cases,  even  to  slight  shades,  whether  the  form  and  degree  of 
vocal  resonance  observed  belongs  to  the  normal  or  the  morbid  state.  In 
immediate  auscultation  the  resonance  of  the  voice  is  stronger  than  in 
mediate  auscultation.    This  circumstance  may  have  contributed  to  make 
Laennec  consider  the  vocal  resonance  feebler  than  it  really  is.  Accord- 
ing to  him,  this  resonance  is  scarcely  at  all  perceptible* .    This  expression 
appears  to  me  exaggerated.    The  general  result  I  have  obtained  is  as 
follows :  one  ear  being  applied  to  the  chest  of  a  healthy  person,  while  he 
is  speaking  or  counting,  and  the  other  ear  being  closed  with  the  finger,  we 
hear  a  tolerably  strong,  somewhat  obscure  munnur,  a  kind  of  buzzing,  not 
reproducing  with  distinctness  the  words  of  the  individual;  this  sound, 
which  has  a  kind  of  jerking  character,  seems  to  occupy  a  large  surface, 
coming  from  all  sides,  but  irregularly,  to  concentrate  itself  beneath  tlie 
ear.    In  bronchophony,  even  in  a  slight  degree  of  it,  the  sound  appears 
to  pierce  straight  through  the  lung,  in  its  passage  to  the  ear ;  the  rays  of 
sound  which  compose  it  form,  as  it  were,  a  body  more  compact,  and  concen- 
trated into  a  smaller  volume ;  the  sound  produced  occupies  less  space  be- 
neath the  ear,  and  this  organ,  as  if  struck  in  a  single  point,  feels  a  more 
strong  impression.    The  sound  is  more  distinct,  more  jjicrcing,  its  quality 
is  more  clear,  a  little  metallic  as  it  were  ;  but  the  words  of  the  patient 
continue  always  indistinct. 

*  Auscult.  Mediate;  edition  dc  M.  Andi-al,  vol.  1,  p.  83.    Lacnnccby  Forbes,  p.  38, 
3rd  edition. 
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The  normal  resonance  of  the  voice  is  somewhat  more  marked  in  front 
than  behind,  somewliat  more  at  the  summit  than  the  base,  but  equal  on 
both  sides.  The  position  of  the  patient,  whether  upright  or  horizontal, 
has  no  influence  on  its  degree. 

The  vocal  resonance  is  in  general  somewhat  stronger  in  persons  in 
whom  the  voice  is  manifestly  grave  ;  it  is  less  when  the°  voice  is  a  little 
sharp  or  infantine.  It  is  more  distinct  when  the  chest  is  thin,  but  well 
and  strongly  formed,  than  when  it  is  fat,  narrow,  and  slightly  made.  M. 
Andral  *  and  M.  Cagniard  Latour  have  obtained  the  same  results. 

Opposite  the  root  of  the  lungs,  in  the  middle  of  the  dorsal  region,  the 
normal  resonance  of  the  voice  is  more  marked  than  any  where  else.  (12) 
(For  the  normal  resonance  of  the  cough,  see  hereafter.) 

§  3.     NORMAL  RESONANCE  OF  THE  SOUNDS  OF  THE  HEART  IN  THE 
SUB-CLAVICULAR  REGIONS. 

In  the  normal  state,  the  sounds  of  the  heart  are  heard  somewhat  more 
distinctly  under  the  left  clavicle  than  the  right.  This  diflferenee,  though 
slight,  is  very  clearly  perceived  by  immediate  auscultation.  In  short, 
this  readier  transmission  of  the  sounds  of  the  heart  to  the  left  than  the 
right  clavicle  is  quite  simple,  since  the  conditions  of  conductibility  being 
the  same  in  both  lungs,  the  heart  is  more  distant  from  one  of  the  summits 
than  from  the  other.  But  the  conditions  of  conductibility  may  change  ; 
the  top  of  the  right  lung  may  become  indurated,  either  alone,  or  to  a 
greater  degree  than  the  top  of  the  left;  then  the  sounds  of  the  heart  are 
more  distinctly  heard  under  the  right  clavicle  than  under  the  left;  hence 
a  sign  of  which  we  wUl  make  use  in  judging  of  the  comparative  state  of 
the  summits  of  the  lungs.  The  mere  equality  of  the  resonance  of  the 
heart's  sounds  under  both  clavicles  may  even,  in  the  majority  of  .cases, 
be  considered  an  indication  of  an  increase  of  density  of  the  top  of  the 
right  lung.  We  wiU  make  use  of  this  sign  particidarly  in  the  diagnosis 
of  the  first  stage  of  phthisis  pulmonalis. 


ARTICLE  II. 

PHYSIOLOGICAL  VARIETIES  OF  THE  RESPIRATORY  SOUNDS. 

Without  passing  the  limits  of  the  physiological  state,  the  fundamental 
characters  of  the  inspiratory  and  expiratory  murmurs  may  exhibit  differ- 
ent varieties,  or  suffer  certain  modifications,  which  it  is  necessary  to  know, 
in  order  that  they  may  not  be  confounded  with  the  morbid  changes  of 
which  these  murmurs  are  susceptible.    I  will  not  go  over  each  of  these 

*  Diction,  de  Medicine,  p.  660. 
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modifications  and  of  these  physiological  varieties  ;  they  have  for  the  most 
part  been  very  well  described  by  Laennec;  there  are  some  few  only  which 
he  has  not  pointed  out,  others  on  which  it  seems  to  me  he  has  not  insisted 
sufficiently ;  of  these  I  shall  proceed  to  give  a  brief  account. 

1st.  It  has  been  ascertained  by  the  auscultation  of  a  great  number  of 
persons,  that  the  different  circumstances 'of  age,  sex,  constitution,  &c. 
apart  from  any  morbid  alteration,  produce  no  change  in  the  peculiar 
nature  of  the  inspiratory  and  expiratory  murmurs.  It  has  been  ascer- 
tained that  they  remain  the  same  in  essence  and  in  form,  and  that  they 
are  only  either  exaggerated  or  diminished.  Thus  the  only  modifications 
of  which  they  are  susceptible  affect  their  duration,  and  particularly 
their  intensity.  These  modifications  are  but  temporary,  and  the  ratio 
of  inspiration  to  expiration  remains  always  the  same.  It  is  important 
to  know  this  fact ;  it  affords  us  the  means  of  distinguishing  modifica- 
cations  of  the  respiratory  murmurs,  which  are  merely  physiological,  from 
certain  classes  of  their  morbid  modifications. 

2nd.  In  laying  down  some  precepts  for  performing  auscultation,  I  have 
abeady  remarked  (page  23)  that  in  certain  states  of  nervous  disturbance 
of  the  respiration,  the  respiratory  murmurs,  or  one  of  them  at  least,  the 
expiratory,  was  not  audible,  though  the  motions  of  the  chest  were  per- 
formed with  apparent  regularity.  At  other  times,  under  the  influence  of 
the  nervous  disturbance  to  which  I  am  alluding,  some  individuals,  after 
having  produced  a  noisy  inspiration,  draw  out  the  expiration  so  gently 
and  so  slowly,  that  it  communicates  to  the  ear  no  perceptible  sound.  In 
both  cases  we  have  only  to  wait  till  the  respiratory  movements  are  per- 
formed natm-ally,  in  order  to  see  the  normal  murmurs  of  respiration  re- 
appear. Besides,  as  the  absence  of  the  expiration  alone  is  never  depend- 
ent on  any  organic  cause,  it  cannot  give  rise  to  any  error  in  diagnosis. 

3rd.  Other  individuals  perform  the  respiratory  movements  in  such  a 
way,  that  the  air  passes  and  repasses  the  mouth,  nasal  fossas,  and  pharynx, 
almost  without  reaching  the  lungs.  A  very  intense  murmur  is  produced, 
and  is  heard  in  examining  the  chest ;  but  this  is  not  the  murmur  of  the 
vesicular  section ;  it  is  that  of  the  pharynx,  of  the  mouth,  or  of  the  nasal 
fosssE ;  a  practised  ear  perceives  at  once  that  this  sound  comes  from  a 
distant  part.  Besides  its  quality  is  much  clearer,  more  metallic  than  that 
of  the  vesicular  section ;  and  furthermore,  it  is  audible  at  a  distance, 
which  the  former  never  is.  An  inattentive  observer  might  take  it  for  a 
morbid  murmur,  more  especially  as  its  quality  somewhat  resembles  that 
of  the  bronchial  character. 

4th.  Persons  strongly  formed,  very  robust,  and  with  large  chests,  in  whom 
we  might  expect  to  find  respiration  proportional  to  their  strength,  pro- 
duce in  general  a  weaker  respiratory  murmur  than  those  who  are  slender, 
feeble  and  nervous. 

5th.  Some  old  persons  are  in  a  state  of  habitual  dyspnea;,  though 
auscultation  discovers  nothing  but  much  greater  feebleness  than  usual 
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of  both  respiratory  murmurs,  though  pathological  anatomy  reveals  no 
other  alteration  than  that  rarefaction  of  the  pulmonary  tissue  so  common 
in  the  old.  M.  Andral*,  who  has  directed  attention  to  this  circum- 
stance, establishes  the  relation  of  cause  and  effect  between  these  two  facts, 
the  one  sjanptomatic,  the  other  anatomical. 

6th.  Every  cause  that  hurries  the  respiration,  renders  the  respiratory 
sounds  somewhat  more  intense  and  somewhat  more  prolonged.  Accord- 
ingly, to  estimate  accurately  the  degree  of  force  of  these  sounds  in  any 
individual,  we  must  observe  them  as  they  are  produced  before  the  patient 
is  desired  to  breath  more  strongly  and  more  quickly. 

*  Laennec,  Auscult.  Mediate,  edit,  de  1837,  vol.  I,  p.  337, 
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CHAPTER  II. 

MORBID  SONOROUS  PHENOMENA  OF  RESPIRATION. 
ARTICLE  I. 

(GENERAL  PRINCIPLES  THAT  GOVERN  THE  MORBID  RESPIRATORY 

MURMURS. 

The  morbid  sonorous  phenomena  of  the  respiratory  apparatus  may  be 
(divided  into  two  tolerably  natural  classes:  1st.  such  as  are  merely  modifi- 
c  cations  of  the  normal  sonorous  phenomena ;  2nd.  such  as,  not  having  pre- 
vviously  existed  in  any  form,  are  newly  developed  in  consequence  of  cer- 
itain  organic  alterations,  as  metallic  tinkling,  the  pleuritic  friction 
f  sounds,  &c. 

All  the  modifications  that  can  occur  in  the  normal  sonorous  phenomena 
cof  respiration  may  be  referred  to  the  four  following  heads:  1st.  modifica- 
ttions  by  augmentation  ;  2nd.  by  diminution ;  3rd.  by  cessation ;  4th.  by 
[perversion. 

This  foui-fold  division,  founded  on  clinical  experience,  on  the  actual 
c  observation  of  the  senses,  is  applicable  to  the  sonorous  phenomena  of  all 
tthe  other  systems  of  the  economy,  and  especially  to  those  of  the  circula- 
t  ting  system. 

The  modifications  by  perversion  establish  a  sort  of  transition  between 
I  the  morbid  sounds  which  are  but  mere  modifications  of  the  normal  ones, 
tand  the  morbid  sounds  which  are  wholly  new  formations ;  thus  the  metallic 
1  tinkling  of  hydropneumothorax  belongs  to  the  last  class,  at  the  same 
I  time  that  it  follows  in  the  train  of  the  alterations  of  quality  that  belong 
I  to  the  first. 

The  ronchi,  regarded  by  Laennec  as  sounds  foreign  to  respiration,  are 
iin  reality,  as  I  have  shown  by  my  experiments  with  sponge  (page  12), 
I  only  modifications  of  certain  normal  characters  of  the  respii-atory  sounds  : 
1  the  humid  ronchi,  a  gradual  developement  of  the  humid  character  up  to 
•  the  glutinous  and  bubbling  form  ;  the  dry  ronchi,  a  developement  of  the 
I  dry  character,  from  the  simple  form  of  crumpling  or  crackling,  to  the 
most  elevated  degree  of  the  grave  or  acute  tone. 

A  division  nearly  similar  to  that  which  I  have  proposed  is  suggested 
by  M.  Andral,  in  his  Clinique  Medicale  *  :  "  Instead  of  being  modified  in 
its  intensity  only," says  he,  "the  respiratory  murmur  may  be  so  also  in  its 
nature."  But  he  has  not  insisted  on  the  different  modifications  of  which 
the  nature  of  the  respiratory  murmurs  is  susceptible. 

The  modifications  by  augmentation  or  diminution  do  not  affect  the 
nature  of  the  respiratory  murmurs;  they  affect  only  their  intensity  and 

•  Third  edit.  torn.  4,  p.  657. 
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their  duration.  Hence  it  follows,  that  an  inspiratory  or  expiratoiy  mur- 
mur may  be  modified  more  or  less  profoundly  in  its  intensity  and  duration, 
without  any  change  whatever  in  its  nature.  Tlie  changes  in  the  nature 
of  the  murmurs  belong  only  to  the  class  of  modifications  by  perversion. 
This  perversion  of  the  respiratory  sounds  may  affect  either  the  quality, 
the  soft,  mellow  character,  the  dry,  humid  character,  or  lastly  the  rhythm. 
The  modifications  by  perversion  are  therefore  altogether  different  from 
those  by  augmentation  and  diminution.  The  modification  by  cessation 
is  only  the  last  degree  of  the  modiJication  by  diminution. 

The  modifications  by  perversion  of  the  inspiratory  and  expiratory  mur- 
murs may  coexist  with  modifications  by  augmentation  or  by  diminution ; 
for  example,  in  the  first  stage  of  pulmonary  phthisis,  where  the  inspira- 
tion is  augmented  in  intensity,  the  expiration  augmented  in  duration, 
both  are  hard,  dry,  and  accompanied  with  some  bronchial  character.  Gn 
the  other  hand,  each  of  these  modifications  may  exist  alone,  as  well  as  be 
met  all  united.  Thus  in  the  respiration  called  supplementary,  the  modi- 
fications by  augmentation  alone  exist.  Let  me,  however,  observe,  that  in 
general  we  rarely  meet  in  the  morbid  sounds  of  respiration  one  class  only 
of  modifications ;  we  usually  find  them  combined  together  in  a  greater  or 
less  number,  as  in  pulmonary  emphysema,  pneumonia,  phthisis,  and  most 
of  the  other  diseases  of  the  lungs.  Their  combinations  are  extremely 
various ;  we  cannot  point  out  any  well  marked  general  peculiarity  in 
this  respect. 

The  coexistence  of  these  different  kinds  of  morbid  sounds  does 
not  prevent  the  isolation  of  each  by  analysis.  A  disease,  as  phthisis 
for  example,  at  the  end  of  its  first  stage,  may  present  a  great  niun- 
ber  of  them  combined,  without  any  one  of  them  interfering  with  the 
existence,  the  progress,  the  evidence,  and  the  analysis  of  the  others  :  it  is 
sufficient  to  observe  order  in  our  examination  ;  to  concentrate,  as  I  have 
elsewhere  said,  our  attention  on  each  in  tm-n,  and  each  appears  of  its 
proper  value,  and  contributes  its  distinct  part,  its  quota  to  the  diagnosis. 

Each  of  the  modifications  of  the  physiological  sonorous  phenomena  that 
we  have  just  pointed  out  may  affect  a  single  property  alone  of  the  sound, 
or  embrace  several  of  them  at  once.  Thus,  in  the  first  stage  of  phthisis, 
we  often  find  the  inspiratory  murmur  increased  in  intensity,  and  on  the 
contrary  diminished  in  duration ;  whilst  the  intensity  and  duration  of 
the  expiratory  are  both  at  the  same  time,  and  both  equally  augmented. 
The  alterations  by  perversion  may  affect  only  the  soft,  smooth,  free 
character,  as  in  emphysema  of  the  lungs :  or,  as  in  phthisis,  affect  also 
the  quality  of  the  sounds. 

The  normal  characters  of  the  murmurs  may  undergo  very  different,  or 
even  quite  opposite  alterations.  In  the  first  stage  of  phthisis,  we  see  the 
inspiration  diminished  in  duration  and  the  expiration  increased  in  this  re- 
spect. In  the  same  stage  of  the  same  affection,  while  the  inspiratory  mur- 
mur has  not  as  yet  suffered  any  change  except  in  its  intensity  and  diu-ation. 
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or  at  most  some  perversion  of  its  soft  and  mellowy  character,  the  expiratory 
has  ah-cady  undergone  alterations  in  quality  also.  Afterwards  however 
these  alterations  in  quality  invade  also  the  inspiratory  sound.  In  general, 
as  soon  as  we  pass  from  the  physiological  to  the  pathological  conditions  of 
the  organ,  we  find  the  murmurs  of  inspiration  and  expiration,  hitherto 
.  connected  together  by  a  proportional  ratio,  by  characters  identical  in 

■  their  nature,  separate  from  each  other  and  take  opposite  sides.  Thus  the 
I  duration  of  inspiration  is  greatly  diminished  in  emphysema  of  the  lungs, 

while  the  duration  and  intensity  of  expiration  are  much  increased.  As 
long  as  the  respiratory  murmurs  have  not  suffered  any  alteration  in  their 
intimate  nature,  inspiration  and  expiration  preserve  their  natural  ratio ; 
but  this  ratio  ceases  from  the  moment  a  perversion  takes  place  in  the 

■  characters  that  constitute  the  intimate  nature  of  these  sounds ;  and  then 
inspiration  and  expiration  separate;  each  presents  modifications  pecu- 
liar to  itself;  each  requires  a  distinct  study;  each  contributes  to  the  diag- 
nosis a  series  of  valuable  signs. 

Under  the  name  rasping  respiratory  murmur,  M.  Hirtz*  has  imited 
several  of  the  morbid  characters  that  I  have  described  separately.  In 
another  part  of  this  work  (see  2nd.  part,  ch.  7,  art.  1,)  I  will  endeavour 
to  reduce  to  their  prunitive  elements  the  morbid  characters  included 
under  this  name. 

The  -causes  that  produce  these  different  modifications  of  the  normal 
murmurs  are  of  various  kinds  ;  but  they  may  be  reduced  to  two  classes : 
1st.  physical  or  mechanical  causes ;  2nd.  dynamical  or  nervous  causes. 
The  physical  causes  have  their  seat  sometimes  in  the  organ  itself  in 
which  the  sound  originates,  sometimes  in  its  neighbourhood.  In  the  first 
case,  they  depend  on  anatomical  changes  in  the  organ ;  in  the  second, 
upon  the  conditions  of  conductibility  of  sound  that  surround  it-  Altera- 
tions by  augmentation  or  diminution  often  depend  on  this  last  class  of 
causes  ;  on  the  other  hand,  they  never  produce  alterations  by  perversion. 
In  general,  the  changes  that  occur  in  the  characters  that  constitute  the 
nature  of  the  sound  are  caused  by  changes  that  occur  in  the  texture  and 
especially  in  the  density  of  the  organ.  Those  same  circumstances, 
determine  also  alterations  by  augmentation,  diminution  and  cessation ; 
but  not  so  exclusively,  as  we  have  just  seen.  The  dynamical  or 
nervous  causes  are  sometimes  concentrated  in  the  respiratory  organs,  as  in 
certain  forms  of  asthma ;  sometimes  are  connected  with  a  general  dyna- 
mical or  nervous  state  of  the  system.  These  causes  produce  alterations 
of  rhythm,  when  the  dynamical  conditions,  local  or  general,  preserve  re- 
gularity in  their  mode  of  production ;  but  when  these  are  exaggerated  or 
depressed,  they  only  excite  an  increase  or  diminution  in  the  intensity  and 
duration  of  the  normal  sounds.  It  is  easy  to  see  of  what  importance  it 
must  be  in  practice  to  be  aware  of  these  different  possible  causes  of  the 
abnormal  sounds,  and  to  be  habituated  to  distinguish  what  part  each  has  in 

*  These  inaugurale,  Stratsboui'tf,  Aout,  183G,  p.  19. 
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their  production.  In  fact,  a  very  serious  prognosis  is  connected  with 
sounds  produced  by  some  of  them,  whilst  the  same  sounds,  produced  by  a 
diflferent  class  of  causes,  do  not  indicate  any  thing  alarming.  Such  are 
alterations  in  the  intensity  and  duration  of  the  respiratory  sounds  depend- 
ing on  organic  causes,  and  the  same  alterations  arising  from  nervous 
influence  alone.  Often  too,  the  diagnosis  and  prognosis  are  altogether 
different,  according  as  the  modifications  observed  in  the  normal  murmurs 
depend  on  new  conditions  of  conductibility  in  the  parts  surrounding  the 
organ  where  the  sounds  are  produced,  or  on  changes  that  have  taken  place 
in  the  organ  itself. 

These  different  causes  of  the  modifications  of  the  normal  sounds  may, 
furthermore,  either  exist  separately,  or  be  combined  together  in  different 
forms,  so  as  greatly  to  complicate  the  problem,  and  to  render  its  solution 
sometimes  very  difficult.  In  such  complex  cases,  it  is  only  great  practice 
in  this  kind  of  analysis,  the  frequent  comparison  of  the  thousand  forms 
under  which  we  every  day  at  the  bedside  see  this  class  of  phenomena, 
and  the  recollection  of  numerous  relations  established  between  the  symp- 
toms and  the  pathological  changes,  that  can  lead  to  an  accurate  apprecia- 
tion of  the  value  of  the  sounds  heard. 

The  modifications  by  perversion  are  more  serious  than  those  by 
augmentation  or  diminution ;  that  is,  they,  in  general,  announce  a  more 
unfavourable  condition  of  the  organ.  In  fact,  as  we  have  seen,  they  are 
not  produced  until  some  physical  change  has  taken  place  in  the  lungs, 
whereas  the  augmentation  or  diminution  of  either  of  the  respiratoiy  mur- 
murs may,  within  certain  limits,  depend  on  a  mere  temporary  functional 
disturbance.  This  fact  being  important,  I  have  taken  much  pains  to 
determine  its  accuracy. 

Amongst  the  modifications  by  perversion,  those  which  affect  the 
quality  of  the  sound  indicate  a  more  serious  prognosis.  Indeed,  it  is  to 
this  class  that  the  blowing,  the  bronchial,  the  cavernous,  the  amphoric 
character,  as  well  as  the  metallic  tinkling  belong ;  and  we  know  that  each 
of  these  phenomena  is  connected  with  serious  lesions  of  the  pulmonary 
organs.  The  perversion  of  the  soft,  mellow,  continuous  character  of  the  res- 
piratory sounds  comes  next ;  in  fact,  it  is  chiefly  in  emphysema  of  the  lungs, 
and  still  more  in  phthisis  in  its  first  stage,  that  we  meet  the  characters  of 
hardness,  roughness  and  want  of  freedom  of  production  in  the  respiratory 
murmurs.  I  place  in  the  third  rank,  the  perversion  of  the  normal  rela- 
tion between  inspiration  and  expiration,  as  this  altei'ation  may  be  met 
with  in  cases  of  very  different  kinds.  The  characters  of  humidity 
and  of  dryness  come  last,  because  they  may  depend  on  physical  cir- 
cumstances of  rather  a  transitory  nature,  as  the  greater  or  less  quantity 
of  blood  or  serosity  a  lung  contains,  the  greater  or  less  activity  of  the 
bronchial  secretion. 

But  if  the  modifications  by  perversion  are  more  serious,  they  are  also 
less  frequent  than  those  of  simple  augmentation  or  diminution. 


MORBID  SONOROUS  PHENOMENA  OE  RESPIRATION. 


45 


The  latter,  contrasted  with  each  other,  present  almost  the  same  fre- 
quency, if  we  compare  the  diminutions  in  duration  of  inspiration  and 
the  augmentations  of  expiration.  Their  place,  in  the  scale  of  symp- 
toms arranged  according  to  their  severity,  is  equally  high,  but  it  is 
below  that  of  the  alterations  by  perversion.  In  fact,  we  find  organic 
alterations  equally  serious  coinciding  with  the  diminutions  of  the  du- 
ration of  inspiration,  and  the  augmentations  of  the  intensity  and 
duration  of  expiration :  on  the  one  side,  pleurisy,  pneumomia,  all  the 
indurations  of  the  pulmonary  tissue;  on  the  other,  phthisis  and  emphysema 
of  the  lungs.  On  the  contrary,  the  alterations  by  augmentation  of  inspi- 
ration and  by  diminution  of  expiration  do  not,  in  general,  indicate  any 
thing  serious.  The  modifications  of  expiration  by  diminution,  are  of 
little  importance  except  in  the  case  of  almost  complete  cessation,  as  this 
supposes  that  the  inspiratory  sound  has  also  ceased  almost  completely. 
The  modifications  of  inspiration  by  augmentation  are  very  frequent,  but 
we  have  seen  that  they  are  of  little  importance  in  reference  to  prognosis. 

The  complete  cessation  of  the  respiratory  sounds  is  a  much  rarer  cir- 
cumstance than  is  generally  thought ;  it  supposes  complete  imperviousness 
of  the  pulmonary  tissue,  or  total  obstruction  of  the  larynx,  the  trachea  or 
bronchi.    If  the  imperviousness  or  the  obstruction  be  not  complete,  it  sup- 
poses with  it  very  great  feebleness  of  the  respiratory  forces.    I  have 
scarcely  ever  witnessed  total  absence  of  the  normal  respii'atory  sounds, 
except  in  those  who  on  examination  after  death  presented  a  considerable 
hepatization  of  the  pulmonary  tissue  or  an  abundant  effusion  of  air  or 
liquid.    This  absence  was  not  at  all  complete  in  persons  affected  with 
contraction  of  the  larynx,  even  when  asphyxia  was  impending.  The 
cessation  of  inspiration  is  more  frequent  than  that  of  expiration.    It  is 
rare  not  to  find  some  trace  of  the  expiratory  sound,  even  at  the  time  the  in- 
spiratory has  totally  ceased.  One  of  the  effiscts  which  usually  accompanies 
the  diminution  of  the  inspiratory  sound  is  even,  in  general,  an  augmenta- 
tion of  the  expiratory.    There  is  no  connexion  between  the  complete  and 
separate  cessation  of  the  latter  sound,  and  the  different  organic  changes 
that  occur  in  the  lungs.    This  absolute  and  separate  disappearance  of 
the  expiratory  sound  can  only  arise  from  some  nervous  disturbance  of 
the  respiratory  movements.  We  have  here  facts  apparently  contradictory 
and  yet  clearly  established:   1st.  we  find  in  general  the  murmur  of 
expiration  increase,  when  that  of  inspiration  diminishes  ;  2nd.  in  pneu- 
monia and  in  very  abundant  pleuritic  effusions,  there  is  generally  com- 
plete cessation  of  both  murmurs  ;  3rd.  in  some  cases  of  pneumonia  and 
of  plem-isy  with  less  abundant  effusion,  the  murmur  of  expiration  dimi- 
nishes sometimes  in  the  same  proportion  as  that  of  inspiration.    It  is 
especially  the  degree  of  hepatization  or  of  pleuritic  effusion  that  deter- 
mines which  of  the  three  preceding  forms  is  observed. 

The  different  modifications  we  have  been  considering  have  nothing 
peculiar,  as  regards  the  situation  they  occupy  in  the  lungs.    They  are 
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seen,  according  to  the  diseases  on  which  they  depend,  appearing  in  every 
point  of  the  organ  in  which  those  diseases  can  exist ;  it  is  in  this  respect 
only  that  the  consideration  of  their  situation  can  have  any  interest.  Thus, 
the  diminution  of  the  duration  of  inspiration,  the  augmentation  of  expi- 
ration, the  character  of  hardness,  of  roughness,  of  crumpling  in  the 
respiratory  murmurs,  if  found  to  exist  over  aU  the  extent  of  the  chest, 
or  of  one  of  its  sides,  may  be  regarded  as  depending  on  emphysema  of 
the  lungs.  On  the  contrary,  sliould  they  be  localised  under  the  clavicles, 
in  the  superior  regions,  it  is  probable  they  depend  on  tuberculization  of 
the  lungs. 


ARTICLE  II. 

MORBID  CHARACTERS  OF  THE  INSPIRATORY  MURMUR. 
1.  Alterations  hy  Augmentation. 

1st.  The  intensity  and  duration  of  the  inspii-atory  murmur  in  its  normal 
state  being  represented  by  10,  this  number  is  a  fixed  point,  above  and 
below  which  we  may  construct  a  graduated  scale,  for  the  modifications  by 
diminution  as  weU  as  by  augmentation.  Those  of  diminution  may  fall  to 
zero,  where  they  take  the  name  of  cessation  :  this  first  scale  comprises  10 
degrees.  "We  may  make  the  second  equal  to  the  first,  by  taking  10  de- 
grees above  the  number  10,  and  representing  by  20  the  maximum  of 
augmentation  of  the  inspiratoiy  sound.  Between  these  two  extremes, 
there  exists  a  sufiicient  number  of  degrees  to  enable  us  to  express  by 
successive  numbers  all  the  possible  intermediate  shades  between  the  ces- 
sation of  the  inspiratory  murmur  and  its  highest  elevation.  Hereafter 
we  will  do  the  same  for  the  expiratory  sound.  AU  the  modifications  of  the 
duration  and  intensity  of  these  sounds  ai'e  thus  expressed  in  language 
at  once  accurate,  concise,  and  intelligible  to  all,  and  which  has  the  advan- 
tage of  placing  before  the  mind  the  extent  of  physical  alteration  in  the 
organ ;  for  in  the  greater  number  of  severe  cases  (and  it  is  about  those 
that  the  practitioner  is  chiefly  anxious),  the  number  that  expresses  the 
degree  of  the  symptomatic  modification,  represents  also  with  sufiicient 
exactness  the  extent  of  anatomical  alteration.  In  the  first  stasre  of 
pulmonary  phthisis,  for  example,  we  see  the  expiratory  murmur  undergo 
a  successive  increase  in  duration  and  intensity,  and  pass  from  the  number 
2,  which  is  its  normal  one,  to  the  numbers  4,  8,  12,  15,  18,  20  ;  and  these 
successive  numbers  measui'e  with  sufficient  accui'acy  the  progress  that 
the  disease  makes  at  the  same  time. 

2nd.  The  duration  of  inspiration  is  never  augmented  independently  of 
its  intensity  ;  thus  in  the  respiration  called  supplementary,  the  augmenta- 
tion affects  at  once  both  the  intensity  and  the  dui'ation  of  inspiration  and 
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expiration.  It  may  happen,  on  the  contrary,  that  the  diu-ation  remaining 
imchanged,  the  intensity  increases;  this  occurs  in  tuberculization  of 
the  summits  of  the  lungs. 

3rcl.  A  momentary  nervous  excitation,  a  physical  circumstance  such  as 
panting,  lastly,  certain  organic  circumstances,  may  produce  this  aug- 
mentation of  inspiration.  I  shall  in  this  place  speak  only  of  that  which  is 
produced  by  the  last  class  of  causes.  The  augmentation  of  inspiration 
is  never  a  direct  effect  of  any  organic  alteration  of  the  lungs ;  it  is  not 
even  produced  in  the  diseased  part,  but  in  the  neighbouring  healthy  por- 
tion of  the  organ.  It  is  that  this  healthy  portion  supplies  the  place  of 
that  which  is  no  longer  capable  of  performing  its  function :  according  as 
the  part  affected  is  more  or  less  extensive,  more  or  less  diseased,  the 
healthy  part  augments  its  efforts  and  its  murmurs ;  hence  the  different 
degrees  of  supplementary  respiration.  If  this  exaltation  of  the  respira- 
tory sounds  takes  place  in  a  part  completely  separated  from  the  part 
affected,  *  the  respiratory  murmur,  however  elevated  it  may  be,  remains 
perfectly  pure,  and  the  increase  affects  equally  the  intensity  and  the  dm-a- 
tion;  this  is  the  case  in  ordinary  supplemental  respiration.  But  if 
the  sound  portion  of  Imig  be  situated  close  upon  the  affected  part,  or 
indeed  inclosed  among  diseased  lobules,  this  proximity  wiU  impress  cer- 
tain special  characters  on  the  exaltation  of  the  respiratory  mui-murs  :  thus 
the  augmentation  will  especially  affect  the  intensity,  and  certain  modifi- 
cations by  perversion  will  be  united  with  it :  in  fact,  the  morbid  sonorous 
phenomena  will  then  be  formed  in  a  complex,  in  a  mixed  state,  on 
account  of  the  two  sources  from  which  they  are  derived.  For  example, 
in  tuberculization  of  the  central  part  of  the  top  of  the  lung,  the  morbid 
sounds  produced  there  mingle  with  the  pure  but  exaggerated  sounds  of 
the  surrounding  parts ;  and  the  result  is  an  inspiratory  murmur  greatly 
increased  in  intensity,  diminished  or  not  in  duration, — an  expiratory 
murmur  increased  in  both  respects, — and  each  accompanied  sometimes  by 
the  bronchial  character,  and  always  by  some  hardness  and  dryness. 

From  this  explanation  of  the  augmentation  of  the  inspiratory  mur- 
mui-,  it  is  plain  this  character  must  present  itself  in  a  very  great 
number  of  different  cases.  It  is  enough  to  say,  generally,  that  these 
cases  will  be  where  one  portion  of  lung  takes  on  the  duty  of  another 
which  is  incapable  of  performing  its  functions. 

4th.  The  physical  characters  of  this  augmentation  of  the  inspiratory 
sound  are  those  of  normal  inspiration,  but  exaggerated.  I  will  hereafter 
examine  particularly  supplemental  respiration,  and  point  out  its  usual 
course  and  its  differential  diagnosis  (see  art.  VIII.) 

•  As,  for  example,  in  front,  in  pneumonia  of  the  posterior  parts  ;  or  in  the  right  lung, 
when  there  is  pleuritic  effusion  in  the  left  side. 
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II.  Alterations  hy  diminution. 

1st.  From  the  number  10  inspiration  may  descend  successively  to  zero. 
Unlike  the  phenomena  of  augmentation,  the  diminution  of  the  inspi- 
ratory murmur  is  a  direct  effect  of  the  particular  physical  condition  of 
the  respiratory  organ  ;  so  that  the  number  that  indicates  this  dimi- 
nution expresses  exactly  the  degree  of  obstruction  that  exists  to  the 
accomplishment  of  the  function :  this  holds  as  well  for  contractions  of 
the  larynx,  of  the  trachea  and  of  the  bronchi,  as  for  diseases  of  the  lungs 
and  pleura. 

2nd.  This  diminution  usually  affects  both  the  intensity  and  duration  at 
the  same  time.  It  may  however  be  confined  to  the  duration,  as  occurs 
in  the  first  stage  of  phthisis ;  but  this  is  very  rare,  and  besides  it  takes 
place  only  in  cases  where  another  morbid  circumstance  has  altered  in  its 
own  way  the  intensity  of  the  inspiratory  murmur,  and  in  this  manner 
separated  it  from  the  duration  of  the  same  sound.  Thus,  except  when 
complex  organic  alterations  act  on  the  inspiratory  murmur  in  different 
ways,  the  diminution  of  this  sound  affects  at  the  same  time  its  duration 
and  its  intensity. 

3rd.  The  diminution  of  the  inspiratory  murmur  is  produce?N,vhenever 
there  exists,  in  any  part  of  the  respiratory  apparatus,  an  obstacle  to  the 
free  entrance  of  air  into  the  pulmonary  parencliyma.  These  cases  are 
very  numerous  :  their  enumeration  would  be  almost  a  complete  list  of  the 
diseases  of  the  larynx,  trachea,  bronchi,  pleura,  and  lungs.  It  occurs  in 
pleurisy,  in  pneumothorax  and  hydrothorax,  in  the  case  of  old  false  mem- 
branes enveloping  the  surface  of  the  lung,  in  pneumonia,  in  clironic 
induration  of  the  pulmonary  tissue,  in  tuberculization,  pubnonary  apoplexy 
and  emphysema,  serous  or  sanguineous  congestion  of  the  lungs,  intense 
bronchitis  with  considerable  tumefaction  of  the  bronchial  mucous  mem- 
brane ;  in  the  different  thickenings  of  the  laryngeal  mucous  membrane, 
in  cases  of  false  membranes  secreted  in  the  interior  of  the  bronchial  system, 
&c.  It  is  met  also,  independent  of  all  organic  changes,  in  certain  spas- 
modic affections  of  the  inspu-atory  organs. 

4th.  We  can  appreciate  by  auscultation,  by  the  impression  made  on 
the  ear,  whether  the  air  passes  freely  forward  into  the  pulmonaiy  tissue, 
and  to  wliat  extent  the  expansion  of  this  tissue  takes  place.  If  a  consi- 
derable pleiu'itic  effusion  compresses  the  lung,  we  feel,  in  some  sort,  that 
the  air,  after  having  penetrated  some  way  into  the  bronchial  ramifications, 
can  go  no  farther ;  we  feel  that  it  then  struggles  an  instant  against  the 
obstacle  which  opposes  the  dilatation  of  the  air  colls,  and  that,  not  being 
able  to  penetrate  these,  it  effects  a  kind  of  dilatation  en  masse  of  the  com- 
pressed pulmonary  tissue,  which  is  accompanied  with  a  slight  and  quite 
peculiar  sound.  There  is  no  word  which  exactly  expresses  this  sensa- 
tion ;  it  must  be  felt :  but  it  is  of  great  importance  to  remark  its  degree, 
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in  order  to  know  how  far  the  disease  has  proceeded.   In  fact,  if  we  follow 
the  disease  in  its  progress  of  improvement,  we  feel  the  pulmonary  expan- 
sion increase  more  and  more,  the  air  penetrate  successively  deeper  and 
deeper,  in  proportion  as  the  effusion  is  absorbed,  as  the  obstruction  of  the 
lung  diminishes  ;  and  at  the  same  time,  the  slight  peculiar  sound  of  which 
I  have  spoken  disappears,  and  is  replaced  by  the  normal  inspiratory  mur- 
mur.   I  lately  operated  for  empyema  on  two  patients  in  M.  Andral's 
wards,  who  had  for  a  long  time  extensive  pleuritic  effusion.    Before  the 
operation  the  respiratory  murmurs  were  totally  extinct.    We  drew  off  gra- 
dually a. part  of  the  effused  fluid  with  the  canula ;  the  rest  escaped  insensibly 
by  the  wound ;  the  compressed  lung  by  degrees  i-esumed  its  normal  volume 
so  completely,  that,  in  one  of  the  cases,  a  pleuritic  friction  sound  soon 
announced  that  the  surface  of  the  lung  had  regained  its  contact  with  the 
ribs.    We  followed  attentively,  with  the  aid  of  auscultation,  all  the  grada- 
tions that  the  respiratory  murmurs  passed  through  in  their  return  :  we 
heard  the  slight  sound  I  spoke  of  just  now,  a  sound  which  announced  the 
imperfect  penetration  of  air,  and  the  expansion  en  masse  of  the  pulmonary 
tissue ;  we  expressed  by  numbers,  gradually  increasing,  the  degree  of  pen- 
etration of  air,  and  of  the  sound  that  accompanied  it,  and  we  ascended 
thus  successively  from  zero,  the  state  before  the  operation,  to  an  inspi- 
ratoiy  mui-mur  almost  completely  natural,  which  might  be  represented  by 
the  number  8  or  9.    In  one  of  those  patients  a  fresh  plem-itic  effusion 
took  place  at  the  other  side  :  we  followed,  in  the  opposite  direction,  the 
successive  diminution  of  the  inspiratory  number  till  it  reached  zero, 
when  the  patient  died.    In  persons  affected  for  years  with  chronic  dis- 
ease of  the  larynx,  on  whom  I  performed  tracheotomy,  the  inspiratory 
murmur  was  almost  at  zero  at  the  time  of  the  operation,  when  the 
patient  was  on  the  point  of  perishing  'asphyxiated ;  afterwards  we  ob- 
served the  gradual  return  of  the  inspiratory  sound  to  its  normal  num- 
ber, in  proportion  as  the  artificial  opening  produced  by  the  bistoury 
permitted  the  air  to  penetrate  into  the  lungs,  or  as  the  cure  being 
effected,  respiration  was  established  by  the  natural  passages. 

5th.  ^ When  inspiration  has  been  for  a  long  time  in  a  state  of  diminution, 
and  that,  in  consequence  of  the  resolution  of  the  disease,  it  rises  by 
degrees  higher  and  higher,  it  usually  goes  beyond  its  natural  limit,  and 
passes  from  diminution  to  augmentation.  But  I  have  ascertained  that 
this  takes  place  only  in  those  cases  where  the  resolution  of  the  hepatized 
lung,  instead  of  being  simultaneous  in  the  whole  affected  part,  is  succes- 
sive, and  does  not  take  place  in  the  inferior  portions  until  it  has  been 
completed  in  the  superior.  The  part  where  resolution  is  complete  pro- 
duces exaggerated  respiration,  until  resolution  takes  place  in  a  neigh- 
bouring part ;  this,  in  its  turn,  becomes  the  seat  of  puerile  respiration, 
whilst  in  the  preceding  part  the  respiratoiy  murmurs  return  to  their 
natural  limit.  This  phenomenon  does  not  occur  when  resolution  takes 
place  at  once  by  a  uniform  and  simultaneous  movement  throughout  the 
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whole  extent  of  the  hepatized  portion.  Very  hitely,  a  patient  who  lay  at 
No.  18  ward  of  Saint  Louis  (hospital  of  la  Charite)  afforded  us  an  oppor- 
tunity of  confirming  this  general  fact.  He  was  in  the  stage  of  resolution 
of  a  pneumonia,  which  had  occupied  all  the  posterior  part  of  the  left 
lung.  The  resolution  was  effected  in  succession  in  the  superior,  the 
middle,  and  lastly  the  inferior  third.  We  heard  supplemental  respiration 
at  the  upper  part,  when  there  was  still  almost  complete  absence  of  respi- 
ration at  the  base  ;  then  respiration  quite  natural  at  the  top,  when  it  was 
supplementary  in  the  middle  third,  and  just  beginning  to  reappear  at  the 
bottom.  It  is  scarcely  possible  to  conceive  how  much  the  knowledge  of 
the  laws  that  govern  the  course  of  the  morbid  sounds  tends  to  give  con- 
fidence to  the  mind  and  security  to  the  judgment. 

6th.  We  have  already  seen,  in  the  preceding  general  views,  that  the 
diminution  of  the  inspiratory  murmur  may  be  simulated  by  different 
circumstances,  independent  of  any  physical  lesion  of  the  lung :  we  easily 
avoid  any  error  by  combining  with  auscultation  the  other  means  of  inves- 
tigation, which,  by  controlling  its  results,  enable  us  to  appreciate  their 
value. 

III.    Alterations  hy  cessation. 

Pneumothorax,  when  somewhat  considerable,  affords  a  type  of  the 
complete  cessation  of  the  respiratory  sounds ;  because  in  it  no  accessory 
sound  comes,  like  the  bronchial  in  pneumonia,  to  mask  the  period  of 
inspiration  and  expiration,  and  leave  the  ear  in  doubt  as  to  the  complete 
or  incomplete  disappearance  of  the  normal  sounds.  There  are  some 
cases  of  very  abundant  effusion  into  the  pleura,  of  close  confinement  of 
the  lung  by  thick  false  membranes,  of  chronic  induration,  of  carnification 
of  the  pulmonary  tissue,  in  which  the  cessation  of  the  respiratory  mur- 
murs is  complete,  without  the  intervention  of  any  accessory  sound.  In 
cases  of  this  kind,  the  result  of  auscultation  is  entirely  negative :  the 
motions  of  the  chest  are  ahnost  as  extensive  as  in  the  normal  state,  at 
least  the  motions  of  the  entire  cavity  ;  but  complete  silence  has  replaced 
the  murmurs  of  inspiration  and  expiration.  In  these  circiunstances,  the 
expiratory  sound  is  as  completely  annihilated  as  the  inspiratory.  But 
instead  of  the  two  normal  respiratory  murmurs,  we  still  hear,  in  a  cer- 
tain number  of  cases,  towards  the  end  of  the  inspiratory  movement,  that 
slight  sound,  to  which  I  have  just  now  called  attention,  and  which 
appears  to  result  from  the  lateral  effort  the  column  of  air  wliich  cannot 
penetrate  into  the  bronchial  ramifications,  exerts  on  the  compressed  pul- 
monary tissue.  The  name,  soimd  of  pulmonary  compression,  expresses 
perhaps  sufficiently  well  the  sensation  felt  by  the  ear.  (13)  I  have  not  seen 
any  case  of  disease  of  the  larynx,  of  the  trachea,  or  of  the  bronchi,  in 
which  there  was  complete  cessation  of  the  respiratory  murmurs :  this 
total  negation  of  the  murmurs  is  only  remarked  in  the  last  moments  of 
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life.  We  know,  in  fact,  that  the  patients  always  die  before  the  contrac- 
tion is  complete,  and  that,  in  cases  of  this  kind,  the  immediate  cause  of 
death  is  as  much  the  want  of  nervous  action,  as  the  absolute  and  physical 
impossibility  of  the  penetration  of  air  into  the  lungs. 

IV.    Alterations  hy  perversion. 

l".  Rhythm.  The  inspiratoiy  murmur,  considered  separately  and 
independently,  is  in  its  natui'al  state  the  result  of  a  uniform  continuous 
motion.  This  is  what  constitutes  its  normal  rhythm.  Now,  this  rhythm 
may  change.  In  acute  pleurodynic  pain,  the  inspiratory  murmur 
becomes  brief,  abrupt,  jerking,  composed  of  several  successive  and 
unequal  periods  ;  we  are  sensible  that  the  sound  begins  and  is  inter- 
rupted abruptly,  on  account  of  the  sudden  etFort  the  patient  makes  to 
stop  a  motion  that  excites  pain.  The  inspiratory  murmur  participates, 
in  some  degree,  in  the  convulsive  state  of  contraction  of  the  muscles. 
Amongst  the  different  characters  I  have  now  indicated,  there  is  some 
one  that  predominates;  most  frequently  it  is  the  quick,  jerking  cha- 
racter. In  general  the  inspiratory  sound  is  diminished,  the  expiratory  a 
little  increased. 

In  the  commencement  of  pleui'isy,  the  respiratory  murmurs  usually 
present  themselves  in  a  form  nearly  similar,  insomuch  that  the  differen- 
tial diagnosis  of  these  two  affections  is  at  this  time  impossible  by  auscul- 
tation. In  some  cases,  however,  we  detect  differences  between  the 
respiratory  sounds  in  these  two  affections,  so  striking  as  to  enable  us  by 
their  means  to  suspect  the  real  disease  :  thus  we  sometimes  find  in  com- 
mencing pleurisy  the  inspiratory  mui'mur  as  it  were  uniformly  com- 
pressed, arrested  in  its  developement  with  a  kind  of  regularity,  dull, 
deep,  and  distant.  I  am  wrong  perhaps  to  enter  into  the  detail  of  these 
sensations,  since  a  technical  expression  is  wanting  to  designate  their 
distinct  physical  character :  however,  these  sensations  have  still  their 
value ;  with  an  attentive  ear,  every  one  may  find  them,  and  we  will 
often  see  that,  in  the  absence  of  more  certain  signs,  they  contribute  very 
much,  by  the  general  impression  they  leave,  to  the  conclusion  at  which 
we  arrive. 

In  those  cases  where  inspiration  has  suffered  the  changes  of  rhythm  I 
have  just  described,  expiration  usually  remains  unalterd.  We  may 
indeed  conceive  that  it  must  be  so,  since  tlie  movement  of  expiration, 
compared  with  that  of  inspiration,  is  almost  entirely  passive:  it  is  a 
period  of  repose  for  the  patient ;  the  pain  is  extinct  during  this  period, 
so  that  the  movement  and  the  sound  that  accompanies  it  are  produced 
with  freedom.  Frequently  the  patient  even  pi-olongs  this  period,  either 
by  gently  drawing  out  the  expiration,  or  by  creating  each  time  a  distinct 
moment  of  repose  between  it  and  the  succeeding  inspiration. 

2".  Quality  {Timhre).    The  alterations  the  rcspiratoi'y  sounds  suffer 
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in  their  quality  are  numerous,  and  I'equire  to  be  well  known,  as  well 
separately,  as  in  their  relations  to  each  other.  I  shall  here  consider  them 
with  reference  to  the  inspiration,  briefly  pointing  out  the  general  princi- 
ples by  which  they  are  governed.  These  general  principles,  as  well  as 
the  particular  remarks  will  be,  for  the  most  part,  as  applicable  to  expira- 
tion as  to  inspiration. 

The  gentle  breathing,  the  soft  murmur  which  characterizes  the  respira- 
tory sounds  in  the  normal  state,  may,  under  the  influence  of  some  organic 
changes,  take  on  a  certain  number  of  morbid  characters,  which  affect 
chiefly  the  quality  of  these  sounds,  and  which,  for  that  reason,  I  will 
unite  under  the  collective  name  of  alterations  of  quality.  There  are,  in 
these  alterations  of  quality,  successive  degrees  which  lead,  by  a  conside- 
rable number  of  gradations,  from  the  most  simple  to  the  most  elevated 
forms.  They  are,  as  it  were,  so  many  degradations  of  a  common  tyi^e, 
which  recals  the  sensation  of  metallic  quality,  and  which  I  Avill  designate 
by  that  name.  The  signs  which  Laennec  has  described  separately 
under  the  names  of  cavernous,  hlovring,  amphoric  respiration,  and  under 
that  of  metallic  tinkling,  belong  to  this  type ;  those  which  I  will  call  the 
clear  character  and  the  resonant  character  belong  equally  to  it,  and  mark 
its  first  degrees.  All  give  to  the  ear  a  sensation  of  something  metallic  ; 
only  this  sensation  is  produced  by  each  in  a  different  degree ;  we  see  them 
in  certain  diseases  follow  one  another  in  order,  and  sometimes  appear  in 
succession  from  the  first  shade  to  the  last.  From  the  moment  the  first 
ti'ace  of  bronchial  character  appears,  till  amphoric  resonance  or  metallic 
tinkling  strikes  the  ear,  there  is  an  unbroken  but  graduated  chain; 
there  is  a  successive  passage  from  one  degree  to  another,  but  no  change 
of  nature. 

Certain  fixed  physical  conditions  invariably  coi'respond  to  this 
symptomatic  state.  Let  us  examine  all  the  cases  in  which  the 
metallic  quality  is  manifested,  under  any  of  the  preceding  forms,  and 
we  will  always  find  coinciding  with  it  the  two  following  physical  cir- 
cumstances, either  single  or  combined:  1°  condensation  of  the  pul- 
monaiy  tissue;  2°  augmentation  of  the  diameter  of  the  cavities  in 
which  the  air  moves.  The  effect  of  the  first  of  these  two  circumstances 
is: — 1"  to  diminish  very  much  or  entirely  destroy  the  sounds  of  vesi- 
cular respiration ;  2°  to  place,  in  the  course  of  the  sounds  Avhich  arise 
naturally  in  the  bronchi,  a  good  conducting  body,  or  perhaps  even  a 
sort  of  organ  Avhich  strengthens  the  sound,  which  modifies  its  form  or 
degree,  in  proportion  to  the  different  forms  and  degrees  of  this  conden- 
sation, in  proportion  to  the  possible  combinations  between  this  and  the 
preceding  circumstances.  A  proof  that  the  presence  of  a  good  conduc- 
tor of  sound  is  an  indispensable  condition  to  the  production  of  alterations 
of  quality,  is  that  no  such  alteration  is  met  in  simple  pneumothorax, 
notwithstanding  the  state  of  compression  and  the  increased  density  of  the 
pulmonary  tissue;  in  this  case  the  alterations  of  quality  and  all  the 
morbid  sounds  which  arise  are  arrested  at  the  surfoce  of  the  lung  by  the 
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atmospliere  that  surrounds  it.  Accordingly,  the  results  of  auscultation 
are  entirely  negative  in  this  aflfection. 

Melanotic  indurations  of  the  lungs,  their  carnification,  their  different 
degrees  of  hepatization,  their  infiltration  with  tubercles,  their  compression 
by  a  liquid  cff"usion,  the  excavation  of  the  pulmonary  tissue  in  cavities 
more  or  less  numerous,  of  greater  or  less  extent,  the  simple  dilatation  of 
the  bronchi,  &c.,  are  so  many  circumstances  in  which  we  recognise  in  the 
living  the  alterations  in  quality  of  which  I  have  spoken,  and  on  the  dead 
the  two  anatomical  characters  that  I  have  said  correspond  to  the  symptom. 

Thus,  whenever  alterations  of  quality  appear  in  the  normal  murmurs, 
they  correspond  to  a  condensation  of  the  pulmonary  tissue,  and  sometimes, 
at  the  same  time,  to  an  augmentation  in  the  diameter  of  the  bronchial 
tubes,  or  to  the  formation  of  accidental  cavities  in  the  pulmonary  tissue ; 
but  it  does  not  follow,  that  because  these  circumstances  exist,  the  pheno- 
menon must  always  exhibit  itself.  Thus,  when  pleuritic  effusion  becomes 
very  abundant,  the  bronchial  character  disappears.  Thus  too  I  have  not 
found  any  trace  of  it  in  individuals,  who  yet  after  death  presented  a  thick 
false  membrane  almost  cartilaginous  covering  the  surface  of  the  lung. 

It  will  be  seen  that  instead  of  describing  the  bronchial,  the  cavernous, 
the  amphoric  characters,  &c.,  as  so  many  isolated  and  independent  phe- 
nomena, as  Laennec  did,  I  have  placed  them  all  in  the  same  class,  bring- 
ing into  view  the  common  chain  by  which  they  are  connected,  and  in 
consequence  of  which  they  are  all  merely  successive  degradations  of  the 
same  type.  The  following  is  the  scale  of  these  degradations  ;  1°  Metallic 
tinkling,  2°  Amphoric  character,  3°  Cavernous  character,  4°  Bronchial 
character,  5°  Blowing  character,  6°Resonant  character,  7°  Clear  character. 

1st.  When  the  normal  sounds  of  respiration  begin  to  pass  through 
the  series  of  alterations  of  quality,  the  clear  character  is  the  first  that 
strikes  the  ear.  This  expression  in  itself  sufficiently  describes  the  sensa- 
tion felt.  The  murmur  of  puerile  respiration  exhibits  tolerably  well 
this  character.  In  speaking  of  exaggerated  respiration  (see  this  ch.  art. 
viii.)  I  will  point  out  how  they  may  be  distinguished.  The  clear  quality 
is  usually  met  with  when  the  sounds  produced  by  a  central  hepatized  por- 
tion of  lung,  are  mingled  with  those  of  the  healthy  parts  that  surround  it. 

2nd.  When  the  respiratory  murmurs  which  are  still  produced  in  the 
interior  of  a  lung  are  obliged,  in  their  passage  to  the  ear,  to  traverse  a 
layer  of  pulmonary  tissue  in  which  I'cspiration  is  extinct,  they  convey  a 
peculiar  intonation  which  a  practised  ear  recognises  at  once,  and  which 
gives  the  impression  of  having  come  from  afar.  The  word  remote, 
remote  character,  seems  to  me  to  express  this  sensation  best.  It  approxi- 
mates closely  to  what  I  have  named  the  resonant  character,  which  is  but 
an  exaggeration  of  the  clear  character,  but  a  deeper  shade  in  the  alter- 
ations of  quality. 

These  inferior  degrees  are  not  manifested  at  all,  or  at  least  are  nab 
observed  in  acute  diseases,  as  pneumonia  or  pleurisy,  because  these 
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affections  produce  very  speedily  consideraljle  condensation  of  the  pul- 
monary tissue :  there  is  not  time  to  observe  tliese  successive  clianges, 
or  indeed  sufficient  attention  lias  not  been  given  to  the  matter.  But  in 
chronic  diseases,  as  tuberculization  of  the  summits  of  the  lungs,  the  al- 
teration proceeding  slowly  and  by  well  marked  gradations,  each  symp- 
tom exists  for  some  time,  so  that  we  have  an  opportunity  of  satisfying 
ourselves  of  its  existence  and  of  its  transformation. 

3rd.  The  lloioing  character  usually  lasts  but  a  very  short  time,  and 
does  not  always  shew  itself;  sometimes  it  is  very  feeble,  and  does  no 
more  than  prepare  for  the  bronchial  character  which  soon  follows  it ; 
sometimes  it  is  very  strong,  persists  a  long  time,  and  constitutes  then  the 
phenomenon  with  Laennec  calls  hloicing  respiration.  It  is  a  murmur  with 
a  clear  quality,  a  murmur  more  or  less  strong,  which  gives  usually  the 
sensation  of  a  column  of  air  taken  and  thrown  into  the  ear  of  the  obser- 
ver by  the  chest  of  the  patient.  It  only  wants  a  metallic  quality,  more 
strong,  more  distinct,  to  become  bronchial,  that  is  to  pass  to  the  next 
character. 

4th.  The  hronchial  character  is  the  most  frequent  form  of  the  altera- 
tions of  quality.  It  is  a  sign  of  great  value,  because  it  is  subject,  in  its 
rise,  progress,  and  disappearance,  to  laws  nearly  constant ;  because  the 
anatomical  circumstances  to  which  it  corresponds,  are  always  Avell  defined  ; 
because  the  different  degrees  in  which  it  appears  represent  with  tolera- 
ble exactness  the  degrees  of  anatomical  alteration.  Accordingly,  it  is 
very  important  to  appreciate  its  intensity,  and  it  is  easy  to  recognise  three 
degrees  of  it.  This  character  has  been  very  well  studied  by  authors, 
and  by  Laennec  in  particular.  M.  Andral  has  recognised  several  varie- 
ties. M.  GrisoUes*  has  described  one  which  gives,  he  says,  the  sensation 
of  the  tearing  of  a  piece  of  tabinet.  It  is  particularly  important  to 
remember  that  the  bronchial  character  may  present  various  degrees,  and 
it  is,  I  think,  more  useful  and  more  easy  in  practice  to  attend  to  these 
degrees,  than  to  seek  for  differences  in  the  nature  of  the  phenomenon. 

5  th.  By  almost  imperceptible  shades,  the  broncliial  may  grow  out  of 
the  clear,  blowing  characters,  and  pass  itself  into  the  cavernous ;  however, 
it  is  distinguished  with  sufficient  accuracy,  as  weU  by  its  degree  as  by  a 
peculiar  impression  it  leaves  on  the  ear,  from  the  characters  now  men- 
tioned. The  ear,  while  it  recognises  that  they  are  of  the  same  nature, 
feels  a  difference  between  them :  the  intensity  of  the  characters  that  pre- 
cede the  bronchial  is  in  general  but  feeble  ;  their  quality  is  not  distinctly 
metallic  ;  on  the  contrary,  the  bronchial  character  produces  on  the  ear 
an  impression  stronger,  more  marked,  much  more  unlike  the  characters 
of  the  normal  sounds,  and  its  intonation  is  distinctly  metallic.  The  ca- 
vernous character  gives  distinctly  the  sensation  of  the  passage  of  air  into 
a  spacious  and  as  it  were  rounded  cavity ;  whilst  the  impression  produced 
by  the  bronchial  is  quite  that  of  an  uniform  tubular  cavity  traversed  by 

*  Journal  Ilcbdomail.  i.lcs  ProgTcs  dcs  Sciences  Med.  No.  29,  1836. 
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a  column  of  air.  Emptiness  of  the  cavity  and  of  the  bronchial  system 
are  the  best  conditions  for  the  production  of  cavernous  and  bronchial  res- 
piration; because  then  the  walls  of  the  cavities  vibrate  more  easily  and 
more  completely.  We  may  say,  in  general,  that  these  two  characters  are 
proportional  to  the  degree  of  emptiness  of  the  cavities  in  which  they  are 
produced.  M.  Andral  has  particularly  insisted  on  this  fact  in  reference 
to  cavernous  respiration. 

In  its  most  elevated  forms,  the  bronchial  character  conveys  the  impres- 
sion of  the  passage  of  air  into  very  large  tubes,  especially  when  the  pul- 
monary tissue  has  become  very  dense;  this  is  seen  particularly  in  infil- 
trations of  miliary  tubercles,  which  invade  the  whole  mass  of  the  lungs 
with  such  extraordinary  rapidity,  that  they  are  in  a  short  time  converted 
into  a  nearly  soUd  body.    In  these  cases,  it  is  easy  to  mistake  the  bron- 
chial for  the  cavernous  character :  I  was  at  first  sometimes  deceived  m 
this  way.    The  mistake  was  the  more  easy,  as  the  idea  of  the  cavernous 
character  and  of  phthisis  in  its  latest  stage  are  so  closely  connected:  I 
was  astonished,  on  examination  after  death,  not  to  find  the  smallest  trace 
of  a  cavity.    In  carefuUy  examining  other  cases  of  the  same  kind,  and 
directly  comparing  the  very  clear  and  very  strong  bronchial  respiration 
in  these,  with  the  real  cavernous  character,  I  observed  that  the  latter, 
even  in  this  case,  maintained  a  pecidiar  quality  which  cannot  be  better 
expressed  than  by  the  word  itself  cavernous;  the  quality  of  the  first, 
which  is  equaUy  peculiar,  would  be  perhaps  better  represented  by  the 
word  tulularj  this,  as  is  obvious,  refers  to  the  sensation  felt,  in  the  one 
case,  of  an  uniform  prolonged  cavity  ;  in  the  other,  of  one  more  lunited 
but  more  or  less  regularly  rounded. 

So  true  is  it  that  this  cavernous  quality  has  something  peculiar  in  it, 
that  I  have  several  times  been  led  by  it  alone  to  suspect  a  cavity  of  the 
size  of  a  nut  in  the  centre  of  the  top  of  one  of  the  lungs,  and  in  fact  have 
on  autopsy  ascertained  its  existence  and  its  isolation. 

6th.  It  is  only  in  cases  that  are  very  rare,  of  a  vast  cavern,  regular  in 
form  and  with  firm  and  vibratory  walls,  communicating  with  the  bronchial 
system  by  one  or  two  very  narrow  openings,  that  the  cavernous  changes 
to  an  amphoric  character  sufficiently  marked  to  enable  one  to  infer  the 
existence  of  hydropneumothorax  with  perforation  ;  moreover,  other 
signs,  other  modes  of  investigation,  may  in  general  put  us  in  the  right 
way.  In  a  case  of  hydropneumothorax  with  perforation,  of  nearly  a 
year's  standing,  the  amphoric  character  was  completely  localized  at  the 
top  of  the  right  side  of  the  chest,  whatever  was  the  position  of  the 
patient.  If  the  previous  history  were  not  known,  it  would  have  been 
indeed  difficult  to  say  what  affection  this  symptom  belonged  to  :  whether 
a  vast  cavity  in  the  lung,  or  a  perforation  of  the  limg  with  eff'usion  of 
air  and  liquid  in  the  pleura;  more  especially  as  there  was  no  metallic 
tinkling,  and  that  gurgling  was  distinctly  audible  under  the  right  clavicle 
(I)  Cliniquc  Mcdicale  ;  3  edit.  torn.  4,  p.  73. 
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(phthisis  in  the  third  stage).  Hydropneumothorax  witli  perforation  and 
all  the  symptoms  of  it  had  existed  in  this  case  a  long  time;  but  by  degrees 
the  effused  air  and  liquid  were  absorbed,  the  opposite  sides  of  the  pleura  had 
contracted  adhesions,  this  progress  towards  a  cure  had  proceeded  from 
below  upwards,  and  the  amphoric  character,  the  sole  remaining  symptom, 
had  taking  refuge  as  it  were  in  the  top  of  the  lung.  The  patient 
continued  to  improve;  we  saw  the  bronchial  character  successively 
diminish  and  disappear,  the  walls  of  the  chest  sink  in,  and  the  patient 
leave  the  hospital.  He  lay  in  Saint  Louis'  ward,  hospital  of  La  Charite, 
under  the  care  of  M.  Andral. 

7th.  Laennec  and  some  of  those  who  have  followed  him  have  so  well 
described  metallic  tinkling  and  amphoric  respiration,  that  it  is  impossible 
to  add  any  thing  to  what  they  have  said  on  the  subject.  In  chapter 
viii.,  however,  I  will  give  the  result  of  experiments  I  made  Avith  the  view 
of  throwing  light  on  the  mechanism  of  these  two  sounds.  We  may  give 
the  name  of  metallic  resonance  to  a  variety  of  metallic  tinkling,  where 
this  phenomenon,  instead  of  being,  as  usual,  an  isolated  and  instanta- 
neous sound,  is  prolonged  for  an  instant,  and  resembles  the  sound  which 
continues  to  be  produced  for  some  tune  after  a  bell  is  struck.  This 
metallic  resonance  sometimes  replaces  altogether  metallic  tiukhng;  it 
is  produced  particularly  towards  the  end  of  inspiration  and  expli-ation, 
and  seems  to  depend  on  certain  conditions  of  the  fistulous  opening; 
but  these  conditions  are  still  undetermined. 

Some  writers*  have  admitted  several  species  of  metallic  tinkling: 
one  produced  by  the  fall  of  a  drop  of  liquid  from  the  top  of  a  cavity  on 
the  surface  of  the  purulent  fluid  it  contains ;  another  produced  by  the 
same  mechanism  in  the  pleuritic  cavity  in  hydropneumothorax,  without 
perforation  of  the  lung ;  and  lastly,  that  which  usually  accompanies 
this  complication  of  hydropneumothorax.  I  avow  that  I  have  never 
heard  any  but  the  last,  and  M.  Andral  has  often  told  me  it  was  the  same 
with  him.  (14) 

Laennec  has  described,  by  the  name  of  veiled  blowing  (souffle  voile  J,  a 
phenomenon,  with  respect  to  which  I  must  make  the  same  observation  as 
with  respect  to  metallic  tinkling  from  the  fall  of  a  drop  from  the  top  of 
a  cavity  on  the  liquid  contained  in  it.  In  reflecting  on  the  words  of 
Laennec  regarding  this  veiled  blowing,  as  well  as  this  particular  species 
of  metallic  tinkling,  one  is  led  to  think  that  it  was  from  reasoning,  from 
analogy,  rather  than  from  clinical  observation,  he  derived  these  phe- 
nomena, and  that  his  faculty  of  comparison,  by  which  he  seems  to  have 
been  often  happily  guided  to  the  anticipation  of  facts,  was  less  fortunate 
on  this  occasion. 

One  of  the  facts  that  it  is  most  important  to  be  familiar  with,  in  the 
history  of  the  alterations  o{  quality  oiih.G.  respiratory  somids,  is  the  law  that 


*  Laennec,  Auscult.  Med.  edit,  d' Andral,  vol.  1,  p.  137.  Louis.  Rccherclies  sm*  la 
Phthisic,  p.  211.    Williams,  quoted  by  Clarke.    Traitc  dc  la  Cousouiption,  p,  150. 
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governs  their  co-existence  with  either  period  of  respiration.  Those  altera- 
tions always  appear  iirst  in  expiration  alone,  and  spread  afterwards  to 
inspiration ;  but  as  they  are  increasing  in  the  first,  while  they  are  inva- 
ding the  second,  it  follows  that,  in  general,  they  are  always  more  marked 
in  expiration  than  in  inspiration.  In  their  decrease  and  disappearance 
they  follow  exactly  the  same  course,  but  in  an  inverse  order,  so  that  they 
have  disappeared  from  inspiration  at  the  time  we  have  still  traces  of 
them  in  expiration.  This  is,  therefore,  first  attacked  and  last  aban- 
doned. From  the  clear  character  up  to  the  fii'st  degree  of  the  bronchial, 
the  alterations  of  quality/  may  co-exist  with  expiration  alone ;  but  when 
the  second  degree  of  the  bronchial  character  has  appeared  in  expiration, 
the  alterations  of  quality  that  precede  this  degree  present  themselves  in 
inspiration.  We  have,  in  this  peculiar  and  constant  march  of  the  sounds 
of  tliis  class,  an  excellent  mode  of  judging  of  the  progress  the  disease  is 
making  for  the  better  or  the  worse.  Suppose,  for  example,  the  first  stage 
of  phthisis :  we  are  sure  the  disease  is  increasing  if  the  bronchial  cha- 
racter, after  having  co-existed  for  some  time  with  expiration  alone,  makes 
its  appearance  in  inspiration ;  we  estimate  afterwards  the  degree  of  this 
increase,  from  the  more  or  less  complete  occupation  of  the  two  periods  of 
:  respiration  by  the  bronchial  character,  and  by  the  successively  higher 
:  forms  it  assumes. 

In  their  fii'st  degrees,  the  alterations  of  quality  occupy  only  the  end  of 
1  the  inspiratoiy  and  expiratory  murmurs ;  but  in  proportion  as  we  rise  in 
the  scale  of  these  alterations,  we  find  them  occupy  more  and  more  the 
whole  extent  of  the  murmur.    After  a  little,  indeed,  the  morbid  sounds 
I  exceed  the  limit  of  the  normal,  and  make  these  appear  much  increased 
in  duration.    And  hence  we  ought  not,  in  general,  pronovmce  that  there 
:  is  an  increase  in  the  duration  of  a  murmur,  except  when  no  considerable 
:  alteration  of  quality  accompanies  it. 

When  alterations  of  quality  co-exist  with  other  anormal  sounds  in  the 
:  same  period  of  respiration,  they  tend,  by  their  gi-eater  intensity,  and  the 
1  more  marked  intonation  with  which  they  strike  the  eai',  to  obscui'e  or 
I  even  completely  efface  them.  This  is  what  occurs  with  respect  to  the 
i  hard  and  dry  characters  which  accompany  the  respiratory  sounds  in  the 
!  first  period  of  phthisis :  these  characters  can  no  longer  be  appreciated 
I  from  the  moment  the  bronchial  quality  appears. 

The  law  that  determines  the  coexistence  of  the  bronchial  character 
with  expiration  before  it  appears  in  inspiration,  is  the  same  for  all  cases 
'  where  alterations  of  quality  occur  ;  if  we  find  it  difficult  to  apply  this  law 
:  in  acute  diseases,  in  pneumonia  for  example,  it  is  that  in  these  cases  the 
!  phenomenon,  running  very  rapidly  through  its  earlier  phases,  arrives 
■  soon  at  such  a  degree,  that  it  must,  on  the  very  principle  I  have  laid 
'down,  coexist  with  both  periods  of  respiration.  But  there  is  another 
I  mode  of  determining  the  accuracy  of  the  principle,  even  in  these  very 
y  cases :  that  is,  by  investigating  the  different  degrees  of  the  phenomenon 
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in  different  parts  of  the  chest,  instead  of  following  its  progress,  the 
rapidity  of  which  withdraws  it  from  our  observation.  Thei-e  was  lately 
in  St.  Louis'  ward,  no.  18,  a  man  in  whom  a  pleuritic  effusion  formed 
gradually  and  slowly  under  my  own  eyes,  in  consequence  of  inflamma- 
tion of  the  diaphragmatic  portion  of  the  left  pleura :  as  the  effusion 
increased,  the  bronchial  character,  feeble  and  preceded  by  the  clear  and 
blowing  characters,  appeared  first  in  expiration  and  afterwards  in  inspi- 
ration :  it  then  increased  and  soon  occupied  the  whole  period  of  these 
sounds.  When  the  pleuritic  effusion  was  fully  formed,  we  ascertained, 
by  percussion,  that  the  sonorousness  of  the  chest  decreased  from  above 
downwards  ;  it  was  scarcely  altered  above,  obscure  in  the  middle,  and  quite 
dull  below.  Now,  above,  no  trace  of  bronchial  character  was  audible  ; 
there  was  only  a  considerable  diminution  of  the  respiratory  sounds ;  in  the 
centre,  some  bronchial  character  in  its  first  degree  was  mingled  with 
expiration  alone ;  and  below,  this  character,  at  a  much  higher  degree, 
occupied  at  once  both  periods  of  respiration. 

The  alterations  of  quality  are  more  constant  in  their  appearance,  in 
their  foi-m,  in  their  degree,  and  more  independent  of  the  mode  in  which 
the  patient  respires,  in  proportion  as  they  have  reached  a  higher  degree. 

3°.  The  soft,  smooth,  continuous  character. 

I  have  investigated  with  great  care  the  alterations  of  the  soft,  free, 
mellowy  character  of  the  normal  respiratory  murmurs,  in  all  the  cases  of 
auscultation  I  have  met  for  some  years,  and  I  have  learned  to  give  to 
this  class  of  signs  more  weight  than  is  usually  assigned  to  them.  In 
emphysema  of  the  lungs  somewhat  advanced,  in  the  commencement  of 
tubercular  phthisis,  in  all  chronic  diseases  of  the  lungs  where  sound 
portions  are  inclosed  amongst  indurated  nuclei  which  impede  their 
expansion,  the  inspiratory  and  expiratory  murmurs,  especially  the  first, 
instead  of  their  soft,  free,  mellowy  character,  have  a  something  hard, 
rou.gh,  and  restrained,  which  is  quite  peculiar.  The  character  of  dryness 
most  usually  accompanies  the  preceding,  and  increases  the  morbid  im- 
pression made  by  them.    We  sometimes  meet  the  character  of  hardness 
and  restraint  during  the  resolution  of  a  pleuritic  effusion,  when  the 
liquid  is  nearly  entirely  absorbed :  this  character  differs  from  the  pleu- 
ritic friction  sound.    The  value  and  the  application  of  this  sign  being 
most  striking  in  the  diagnosis  of  the  first  stage  of  phthisis,  I  abstain  for 
the  present  from  giving  with  more  detail  its  proper  and  differential  cha- 
racters.   It  is  always  more  marked  and  more  easily  appreciable  in  inspi- 
ration than  in  expiration  ;  it  is  less  distinct  in  proportion  as  it  coexists 
with  a  higher  degree  of  bronchial  character. 

4°.  The  dry  or  humJid  characters. 

The  dry  character,  is  seen  in  my  observations,  almost  always  coexisting 
with  the  hard  character,  in  emphysema,  in  the  first  stage  of  phthisis,  in 
all  chronic  indurations  of  the  pulmonary  tissue.  The  ear  easily  distin- 
guishes the  dry  character,  especially  when  the  examination  enables  us  to 
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compare  it  with  the  humid.  We  find  then  a  marked  difference  between 
the  two,  and  between  them  and  natural  respu-ation. 

In  other  circumstances  ^e  ear  receives  the  distinct  sensation  of  some- 
thing moist.  It  seems  as  if  tlie  air  passed  across  a  tissue  impregnated 
with  fluid.  Sometimes  the  impression  is  that  of  a  watery  fluid,  for 
example,  in  aedema  of  the  lungs  somewhat  advanced ;  sometimes,  as  in 
sanguineous  congestion  of  the  lungs,  as  in  the  period  of  the  mucous 
secretion  in  acute  pulmonary  catarrh,  we  have  the  sensation  of  a  fluid 
more  viscid,  more  tenacious,  and  which  seems  to  offer  some  obstruction 
to  the  free  developement  of  the  sound.  The  humid  character  I  have 
described  is  analogous  to  that  which  I  mentioned  in  speaking  of  my 
experiments  with  sponge.  It  differs  from  the  humid  ronchi  in  this,  that 
instead  of  presenting  the  bubbling  character  more  or  less  complete, 
wliich  is  the  character  of  these  ronchi,  it  is  continuous  in  its  production. 

ARTICLE  III. 

MORBID  CHARACTERS  OP  THE  EXPIRATORY  MURMUR. 

I.  Alterations  hy  augmentation. 

1st.  The  modifications  of  expiration  are  of  great  value  in  diagnosis ;  hence 
I  will  not  hesitate  to  set  them  forth  in  detail.  From  2,  which  represents 
its  normal  intensity  and  duration,  expiration  may  rise  to  20  ;  its  maxi- 
mwa.  of  augmentation  is  therefore  much  greater  than  that  of  inspiration. 
Between  2  and  20  there  are  a  great  many  degrees,  which  correspond 
sometimes  to  different  diseases,  sometimes  to  different  periods  of  the 
same  disease.  In  some  affections,  as  for  example  phthisis  and  emphysema 
of  the  lungs,  we  may  see  the  expiratory  murmur  pass  successively 
througb  aU  its  phases  of  increase. 

2nd.  It  may  be  stated  as  a  general  fact,  that  the  modification  by 
augmentation  of  the  expiratory  murmur  affects  at  the  same  time  and 
equally  its  duration  and  its  intensity.  The  few  exceptions  that  I  find 
in  my  notes,  are  cases  in  which  the  duration  was  increased,  the  intensity 
remaining  normal.  This  circumstance  might  be  a  source  of  error,  if  we 
did  not  contemplate  these  two  properties  of  the  sound  separately :  the 
intensity  being  unchanged,  and  the  mind  having  rather  a  tendency  to 
attend  to  it,  and  neglect  the  duration,  we  might  in  such  a  case  conclude 
that  the  expiratory  munnur  was  natural  or  nearly  so. 

We  must  take  care  not  to  mistake  for  an  absolute  change  in  expiration 
what  is  no  more  than  a  change  in  the  proportion  between  it  and  inspira- 
tion. It  happens  at  times,  that  while  expiration  remains  unchanged, 
inspiration  is  greatly  diminished;  accustomed  to  hear  the  inspiratory 
murmur  much  more  developed  than  the  expiratory,  the  ear  is  struck  by 
finding  the  latter  equal,  or  even  superior  to  the  former ;  and  neglecting 
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to  appreciate  the  absolute  condition  of  these  sounds,  it  attributes  some- 
times to  an  increase  in  the  expiration  this  change  of  proportion,  produced 
entirely  by  the  diminution  of  the  inspiration.  The  fact  to  which  I 
allude  is  by  no  means  common  :  tlie  error  to  which  it  exposes  us  may  be 
avoided,  by  keeping  in  mind  what  are  the  absolute  conditions  of  the  in- 
tensity and  duration  of  these  sounds. 

3rd.  I  have  studied  carefully,  for  some  years,  to  ascertain  in  what  cir- 
cumstances the  augmentation  of  the  expiratory  murmur  is  produced  ;  tlie 
following  are  the  results  at  which  I  have  arrived. 

It  takes  place  under  two  different  forms :  in  the  1"  the  normal  ratio 
between  the  inspiratory  and  expiratory  munnurs  is  maintained  ;  in  the 
2°  this  ratio  is  destroyed.  In  the  first  case,  the  inspiratory  sound  has 
increased  in  the  same  proportion  as  the  expiratory ;  in  the  second,  tlie 
inspiratory  murmur  has  remained  in  its  nonnal  state,  or  has  even  dimin- 
ished, while  a  progressive  elevation  has  taken  place  in  the  expiratory. 
Supplementary  respiration  is  an  example  of  the  first ;  the  second  is  seen 
in  the  first  stage  of  phthisis  and  in  emphysema  of  the  lungs.  The  fii-st  is 
very  common  ;  it  indicates  an  alteration  in  a  part  different  from  that  in 
which  those  sounds  are  heard :  the  second,  with  which  a  much  more 
serious  prognosis  is  connected,  is  confined  to  a  small  number  of  circum- 
stances, and  for  this  reason  is  of  considerable  diagnostic  value.  The 
diagnostic  value  of  augmentation  of  expiration  with  disturbance  of  the 
normal  ratio  between  it  and  inspiration,  increases  in  proportion  to  the 
degree  of  developement  of  the  phenomenon  :  it  is  very  great  when  the 
augmentation  of  expiration  is  considerable,  and  the  inspiration  is  at  the 
same  time  diminished ;  it  is  much  less  when  the  augmentation  of  the  one 
is  little  marked,  and  the  diminution  of  the  other  slight  or  inappreciable. 
Emphysema  of  the  lungs  and  phthisis  are  the  only  affections  in  wliich 
increase  of  expiration  with  decrease  of  inspiration  are  met  with  in  a  high 
degree ;  and  hence  this  double  character  has  great  diagnostic  value  in 
in  those  diseases.  In  its  lower  degrees,  we  may  meet  it  in  all  indurations 
of  the  pulmonary  tissue,  in  acute  pulmonary  catarrh,  in  pleurisy  with 
moderate  effusion.  In  phthisis  and  emphysema,  it  is  only  after  passing 
through  the  inferior  that  it  attains  its  higher  degrees  ;  but,  with  the  ex- 
ception of  these  two  affections,  it  scarcely  ever  manifests  itself  in  the 
latter  form,  imless  indeed  in  chronic  condensation  of  the  pulmonary 
tissue,  a  condensation  which  is  very  analogous  in  its  anatomical  conditions 
to  tubercular  infiltration. 

As  in  inspiration,  the  number  that  expresses  the  degree  of  increase  of 
the  expiratory  murmur  in  general  represents  tolerably  well  the  degree  of 
anatonycal  alteration,  and  the  successive  increase  of  this  number  is  a  suf- 
ficiently exact  expression  of  the  successive  aggravation  of  tliis  alteration. 
The  autopsy  of  persons  who  have  died  at  different  stages  of  phthisis  lias 
often  enabled  me  to  vei'ify  this  fact. 

In  sujiplementary  respiration  the  expu-atory  murmur  usually  increases 
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in  a  greater  proportion  than  tlic  inspiratory  ;  but  still  in  all  such  cases  it 
continues  very  different  from  that  of  emphysema  and  phthisis  ;  for  in  the 
latter,  inspiration  instead  of  being  increased  is  diminished  ;  this  diminu- 
tion, it  is  true,  is  often  confined  to  the  duration  alone.  But  besides,  in 
the  former,  these  morbid  characters  are  always  on  the  decrease,  or  at 
most  remain  stationary  for  some  days,  whilst  in  the  latter,  they  go  on 
continually  increasing.  I  have  never  seen  a  case  of  emphysema  of  the 
lungs  where  the  increase  of  expiration  took  a  retrograde  direction,  and  I 
have  met  only  a  few  cases  of  phthisis,  in  which  the  expiration  seemed,  for 
a  time  at  least,  to  return  to  its  normal  limits. 

The  augmentation  of  the  expiratory  murmur  is  easily  simulated  by 
the  sound  produced  in  the  mouth,  the  pharynx,  and  the  nasal  cavities, 
during  expiration  ;  but  with  a  little  attention  we  soon  find  that  this  sound 
is  produced  in  a  region  remote  from  the  ear,  that  it  can  be  heard  at  a 
distance,  that  the  quality  of  the  sound  is  somewhat  more  clear,  somewhat 
metallic,  and  that  the  sound  varies  from  time  to  time  according  to  the 
manner  in  which  the  patient  respires.  On  the  contrary,  that  which  de- 
pends on  a  real  augmentation  of  expiration  gives  an  impression  of  having 
originated  immediately  beneath  the  ear ;  it  cannot  be  heard  at  a  distance, 
it  continues  uniformly  the  same,  and  if  its  quality  be  altered,  we  find  also 
an  appreciable  difference  between  the  peculiar  character  of  these  altera- 
tions of  quality,  and  the  quality  of  the  pharyngeal,  buccal,  or  nasal  sounds. 

Certain  anormal  sounds  may,  in  like  manner,  by  their  co-existence  with 
expiration,  simulate  an  increase  of  the  duration  and  intensity  of  the 
expiratory  murmm-.    Such  are  the  sonorous  and  sibilant  ronchi  which 
accompany  pulmonary  catarrh.    In  emphysema  of  the  lungs,  the  increase 
of  expiration  is  independent  of  these  sounds ;  but  in  simple  catarrh 
(acute  bronchitis),  it  is  in  general  rather  the  result  of  this  complication, 
than  that  it  has  a  separate  existence  ;  I  have  however  found  that  in 
some  patients,  who  seemed  to  be  affected  with  acute  bronchitis  alone, 
without  any  complication  of  emphysema  or  tubercles,  the  expiratory 
murmur  was  prolonged,  at  a  time  that  no  sonorous  or  sibilant  ronchus 
was  heard :  but  there  is  every  reason  to  believe  that  this  increase  of  the 
expiratory  sound  depended  on  supplementary  respiration.    I  have  said 
that  the  increase  of  expiration,  accompanied  with  a  change  in  the  ratio 
between  the  two  sounds,  may  also  be  met  in  the  different  indurations  of 
the  pulmonary  tissue,  and  in  pleurisy  with  moderate  effusion ;  but,  in 
these  different  affections,  this  anormal  murmur  does  not  exist  constantly ; 
we  quite  as  often  find  that  the  expiratory  murmur  has  undergone  a  dimi- 
nution proportional  to  that  of  the  inspiratory.    So  that,  when  the  expi- 
ration is  prolonged  and  augmented  in  intensity,  it  seems  to  me  very  im- 
portant to  determine  its  constancy.    I  have  always  found  it  constant  in 
the  first  stage  of  phthisis,  and  in  emphysema  of  the  lungs.    I  have  never, 
on  autopsy,  found  tubercular  infdtration  of  the  tops  of  the  lungs  or  em- 
physema, that  the  expiration  during  life  had  not  been  observed  increased 
in  intensity  and  duration  ;  and  I  have  invariably  found  this  morbid  mur- 
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mur  continue  permanent  during  the  usual  course  of  these  diseases. 
They  are  the  only  ones  in  which  it  is  met  with  tliis  character  of  perma- 
nence; so  that,  while  I  admit  that  this  sound  may  appear  in  other 
affections,  I  am  of  opinion  that  it  has  in  those  a  peculiar  diagnostic 
value.  I  will  return  to  this  subject  in  speaking  of  the  differential  diag- 
nosis of  the  first  stage  of  pulmonary  phthisis  (2nd  part,  chap.  17),  and  of 
exaggerated  respiration  (1st  part,  chap.  2,  art.  8). 

II.    Alterations  hy  diminution. 

The  degrees  of  diminution  of  the  expiratory  murmur  are  comprised 
between  2  and  0 ;  below  this  there  is  complete  cessation. 

The  diminution  of  the  expiratory  sound  is  much  more  rare  tlian  the 
diminution  of  the  inspiratory,  inasmuch  as  the  circumstances  whicli  de- 
termine the  latter  must  be  carried  to  a  much  higher  degree,  in  order  to 
produce  the  former.  Thus  we  often  see  inspiration  reduced  to  4  or  5,  expira- 
tion remaining  still  at  2.  But  if,  in  this  state  of  things,  the  pleuritic  effu- 
sion increase,  the  expiratory  number  begins  to  decrease,  and  sinks  to  1|, 
1,  \,  and  even  to  0.  Its  decrease  is  much  more  slow  than  that  of  inspira- 
tion ;  but  they  diminish  in  general  in  the  same  ratio :  while  one  passes 
from  10  to  5,  the  other  passes  from  2  to  1  ;  and  so  on.  It  may  be  said, 
in  general,  that  the  affections  which  diminish  expiration  leave  the  nor- 
mal proportion  in  dui-ation  and  intensity  between  it  and  inspiration 
unchanged;  and  that,  on  the  contrary,  those  that  increase  expiration 
(except  in  the  case  of  supplementary  respiration)  destroy  that  proportion  : 
pneumonia,  pleurisy  with  effusion,  false  membranes  enveloping  the  lung, 
all  considerable  congestions  of  the  pulmonary  tissue,  belong  to  the  first 
class  ;  emphysema  and  tuberculization  of  the  lungs  to  the  second.  Now 
I  remarked,  in  the  general  views  with  which  I  commenced  this  chap- 
ter, that  every  modification  of  the  respiratory  murmurs  in  which  the 
normal  proportion  between  them  is  destroyed,  indicates  an  alteration  of 
a  more  serious  nature,  of  longer  standing,  leads  to  a  more  unfavourable 
prognosis,  than  those  modifications  in  wliich  the  murmurs  preserve  their 
natural  ratio :  the  proof  of  this  is  seen  in  the  comparison  I  haA^e  just 
made  between  tlie  affections  that  correspond  to  each  of  these  cases. 

The  diminution  of  the  expiratory  murmur  affects  at  once  both  the 
intensity  and  duration  of  this  sound  in  a  very  large  majority  of  cases. 

All  affections  which  produce  a  simultaneous  and  proportional  diminu- 
tion in  the  duration  and  intensity  of  inspiration,  occasion  also  most  fre- 
quently a  diminution  of  expiration ;  whilst,  on  the  contrary,  when  the 
intensity  and  duration  of  inspiration  undergo  opposite  modifications,  the 
one  of  increase,  the  other  of  diminution,  the  expiration  is  invariably 
increased.  We  have  seen  that  there  exist,  in  the  normal  mui-murs, 
two  ratios  :  one  between  the  murmur  of  inspiration  and  the  murmur  of 
expiration ;  the  other  between  the  intensity  and  duration  of  each  taken 
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•  separately.  Now  the  study  of  the  morbid  respiratory  mui-murs  conducts 
1  us  to  this  principle :  tJiat  these  two  ratios  never  separate,  and  that  both  are 
<  at  once  destroyed  or  preserved  together.  In  pneumonia,  pleurisy,  sangui- 
1  neous  congestion  of  the  lungs,  oedema  of  this  organ,  pulmonary  apoplexy, 
1  there  is  diminution  of  inspiration  and  expiration,  continuance  of  the 
I  proportion  between  these  two,  at  the  same  time  as  between  the  intensity 
;  and  duration  of  each  of  them.  In  emphysema  and  tuberculization  of  the 
!  lungs,  expiration  is  increased,  inspiration  diminished,  in  resiDCct  to  its 
.duration,  (the  intensity  very  often  continuing  unchanged)  and  conse- 
(quently  the  two  proportions  which  I  have  just  referred  to  are  destroyed. 

When  resolution  takes  place  in  the  affections  that  have  produced  dimi- 
mution  of  both  murmurs,  expiration  resumes  its  normal  developement 
1  much  more  rapidly  than  inspiration. 

III.    Alterations  by  cessation. 

The  complete  cessation  of  the  expiratory  murmur  is  very  rare,  still 
rarer  than  that  of  the  inspiratory.  It  never  takes  place  till  after  the 
latter.  The  type  of  this  cessation  of  the  expiratory  sound  is  seen  in 
pneumothorax. 

IV.    Alterations  by  perversion. 

1°.  Rhythm.  The  shortness  of  the  expiratory  murmur,  its  feeble  in- 
tensity, the  almost  passive  mechanism  by  which  it  is  usually  produced, 
scarcely  allow  us  to  assign  it  a  determinate  rhythm,  and  stiU  less  morbid 
modifications  to  this  normal  rhythm. 

2°.  Quality  ( Timbre )  ;  soft,  free  character,  8^c.  But,  on  the  other  hand, 
the  expiratory  murmur  presents  in  a  more  marked  manner  than  the  in- 
spiratory, all  the  alterations  of  quality  which  I  have  before  brought  under 
notice.  AH  that  has  been  said  in  speaking  of  inspiration  is  a  fortiori 
applicable  here  ;  for  the  alterations  of  quality  first  appear  and  are  almost 
always  more  developed  in  expiration  than  in  inspiration. 

There  are  the  same  morbid  characters,  the  same  physical  conditions  of 
developement,  the  same  course,  the  same  modes  of  termination,  the  same 
successive  gradations  as  in  inspiration.  The  diseases  that  determine 
these  alterations  of  quality  are  the  same  for  both.  Here,  as  in  inspiration, 
we  see  the  necessity  of  uniting  under  one  common  type  all  the  alterations 
of  quality,  and  of  viewing  them  as  so  many  gradually  decreasing  degrees 
of  one  phenomenon — variable,  indeed,  in  its  forms,  but  always  the  same 
in  its  nature. 

Every  alteration  of  quality  is  more  marked  and  sooner  developed  in 
expiration  than  in  inspiration.  Every  alteration  of  the  free,  smooth,  con- 
tinuous character  appears  first  in  inspiration,  and  assumes  in  it  its  most 
marked  forms.    These  two  classes  of  morbid  phenomena  are  therefore 
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directly  opposed,  in  respect  both  to  tlieir  earlier  appearance  and  their 
greater  developement,  with  one  or  otlier  of  the  two  periods  of  respiration. 
It  is  only  when  the  expiratory  murmur  has  undergone  a  striking  increase 
in  intensity  and  duration,  that  the  characters  of  hardness,  rouglmess, 
dryness  become  easily  appreciable  in  it.  Such  is  the  case  in  tlie  first 
stage  of  phthisis  and  in  pulmonary  emphysema.  The  humid  character  is 
in  general  but  little  marked  in  expiration,  because  most  frequently  the 
diseases  that  determine  the  production  of  this  character,  occasion  at  the 
same  time  a  diminution  of  the  expiratory  murmur. 

The  modification  by  cessation  is  the  most  rare  of  all  the  changes  that 
occur  in  the  expiratory  sound ;  the  modifications  by  diminution  come 
next ;  the  modifications  by  augmentation  are  rather  frequent ;  but  those 
by  perversion  are  the  most  common  of  all :  a  high  degree  of  alteration  by 
diminution,  in  general,  indicates  diseases  very  serious  in  degree,  but  not  so 
in  their  nature*,  as  compared  with  those  that  correspond  to  alterations 
by  perversion ;  the  latter,  indeed,  for  the  most  partf,  suppose  diseases 
of  a  serious  nature.  The  alterations  by  diminution*  are  usually  ma- 
nifested over  an  extensive  surface  ;  it  is  the  same,  a  fortiori,  of  those  by 
cessation§.  The  other  classes  of  modifications  may  indifferently,  and 
according  to  the  kind  of  case,  appear  over  a  very  great  or  a  very  limited 
extent  of  surface. 

The  conditions  of  conductibility  of  sound  of  the  organ  itself  in 
which  the  normal  murmurs  are  produced,  or  of  the  organs  around 
it,  exercise  a  considerable  influence  on  the  degree,  and  sometimes  even  on 
the  existence  of  the  morbid  sounds.  Thus,  great  rarefaction  of  the  pul- 
monary tissue,  as  in  a  high  degree  of  emphysema,  may  greatly  diminish 
or  even  altogether  prevent  certain  morbid  sounds  from  reaching  the  ear, 
which,  where  a  recent  disease  comes  to  be  engrafted  on  one  of  old  stand- 
ing, are  produced  at  the  centre  of  the  organ.  We  had  a  fine  example  of 
this  about  two  months  ago  at  La  Charite,  ward  of  St.  Martha,  No.  6,  in 
a  woman  emphysematous  to  the  highest  degree,  who  died  of  pneumonia. 


ARTICLE  IV. 

CHANGE    or    THE    NORMAL   RATIO    BETWEEN   INSPIRATION  ANT> 

EXPIRATION. 

Having  considered  the  alterations  by  augmentation  and  diminution  of 
the  inspiratory  and  expiratory  murmurs,  as  regards  the  absolute  changes 
they  produce  in  each  separately,  we  must  now  view  them  with  respect  to 
the  changes  they  occasion  in  those  murmurs  when  compared  together, 

*  Pneumonia,  pleurisy,  oedema,  sanguineous  congestion, 
t  Pulmonary  emphysema  and  phthisis. 
X  Pleurisy  with  effusion  ;  old  false  membranes ;  pneumonia. 
§  Pleurisy  with  effusion  ;  pneumothorax. 
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that  is,  in  tlie  natural  ratio  that  exists  between  them.  We  have  ah-eady 
in  many  phxces  remarked  upon  the  importance,  as  diagnostic  and  prog- 
nostic signs,  of  the  derangements  of  tliis  ratio ;  the  subject,  however, 
deserves  still  further  consideration. 

The  inspiratory  and  expiratory  murmurs  are,  as  I  have  said,  precisely 
similar  in  their  fundamental  characters  ;  only,  these  characters  are  more 
marked  in  inspiration  than  in  expiration  ;  with  respect  to  their  intensity 
and  duration,  they  .are  to  each  other  as  2 :  10.  This  relation  maybe 
altered  in  two  ways,  to  each  of  which  I  have  directed  attention  at  page 
62  :  on  the  one  hand,  the  intensity  and  duration  of  each,  which  in  the 
normal  state  are  expressed  by  the  same  number,  may  in  the  morbid  state 
be  represented  by  different  numbers  ;  on  the  other  hand  the  ratio  of  2  :  10 
between  the  murmiu's  may  be  changed.  The  two  sounds,  at  first  identical 
in  their  nature,  may  become  quite  distinct  in  that  respect.  Thus,  in  the 
first  stage  of  phthisis,  we  see  at  the  same  time :  Pa  low  degree  of 
bronchial  character  appear  in  expiration,  when  there  is  not  as  yet  any 
trace  of  it  in  inspiration  ;  2°  the  inspiratory  murmur  diminished  in 
duration  at  the  same  time  that  it  is  sometimes  increased  in  intensity ; 
3°  the  expiratory  elevated  from  2  to  10,  and  the  inspiratory  depressed 
from  10  to  2  or  4.  In  this  last  case  it  is  obvious,  that  in  respect  to  their 
intensity  and  duration  the  respiratory  murmurs  are  in  a  state  directly  the 
reverse  of  their  normal  condition  ;  but  this  change  may  go  even  farther, 
for  the  expiratory  murmur  may  rise  to  20,  and  the  inspii-atory  sink  even 
to  1.  In  extreme  cases  of  emphysema  of  the  lungs,  I  have  often  with  a 
watch  ascertained,  that  while  the  whole  of  the  respiratory  sounds  and 
movements  occupied  5  or  6  seconds,  the  period  and  murmur  of  inspiration 
consiuned  but  1,  the  other  4  or  5  being  expended  in  expiration.  But 
this  morbid  proportion  between  the  duration  of  the  two  murmurs  is  only 
met  in  extreme  degrees  of  emphysema. 

It  seldom  happens  that  important  changes  take  place  in  one  murmur, 
without  the  other  feeling  them,  and  undergoing  some  kind  or  other  of 
modification.  In  this  point  of  view  I  find,  from  an  acciu'ate  examination 
of  all  the  facts  I  have  collected,  that  changes  in  expiration  much  more 
rarely  occur  alone,  and  hence  are  more  serious  than  those  in  inspiration. 
Whenever  alterations  in  quality  or  noisy  ronchi  are  present,  the  apprecia- 
tion of  the  ratio  between  the  mui-murs  is  rendered  much  more  difficult 
and  sometimes  impossible,  at  least  with  accuracy  :  this  happens,  for  exam- 
ple in  pulmonaiy  emphysema  complicated  with  catarrh,  in  phthisis  when 
passing  from  its  earliest  stage  to  one  more  advanced.  Then  we  lose  the 
diagnostic  advantage  this  appreciation  supplies,  but  the  sign  is  replaced 
by  those  that  mask  it. 

In  pleurisy  and  pleurodynia,  we  often  find,  as  I  have  said,  inspiration 
short,  abrupt,  jerking,  convulsive,  whilst  expiration  remains  nearly 
normal.  The  same  may  occur  with  respect  to  the  hard,  dry,  humid 
characters.    In  the  earliest  periods  of  tuberculization  of  the  lungs  it  is 
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cliiefly  the  inspiration  that  is  hard,  rough,  crumpling.  However,  in  some 
cases,  where  the  lungs  were  found  covered  Avith  thick,  false  membranes, 
the  hard,  rough  character  had  been  most  mai'ked  in  expiration.  The 
humid  character  which  accompanies  active  sanguineous  and  serous  con- 
gestion of  the  lungs  is  more  marked  in  inspiration  than  in  expiration. 
The  general  fact  that  results  from  the  preceding  considerations  is  this  : 
the  prognosis  derived  from  the  disturbance  of  the  normal  ratio  between 
inspiration  and  expiration  is  more  serious,  in  proportion  as  this  disturbance 
affects  a  greater  number  of  the  relations  I  have  pointed  out. 

ARTICLE  V. 

PARALLEL  BETWEEN  THE  MORBID  CHARACTERS  OF  THE  INSPIRATORY 
AWD  EXPIRATORY  MURMURS. 

Tlie  moi-bid  modifications  of  inspiration  are  more  frequent  than  those 
of  expiration.  They  are  in  general  more  easily  appreciated  with  accuracy 
on  account  of  the  greater  intensity  and  duration  of  the  inspiratory 
murmur.  But  when  expiration  has  undergone  any  considerable  augmen- 
tation, its  morbid  modijfications  are  as  easily  appreciated  as  those  of 
inspiration, 

A  more  serious  prognosis  is  connected  with  the  diminution  of  the  expi- 
ratory murmur,  than  with  a  proportional  diminution  of  the  inspiratory. 

On  the  contrary,  alterations  of  qiialiti/  in  the  inspiratory  sound  indicate 
a  more  serious  prognosis  than  the  same  changes  in  the  expiratory; 
because  such  alterations,  in  their  natural  course,  appear  first  in  expiration, 
and  only  extend  to  inspkation,  when  the  organic  change  has  made  farther 
progi-ess.  In  general  each  is  of  equal  value  in  prognosis,  when  the 
modifications  of  quality  in  expiration  are  just  a  shade  higher  than  in 
inspiration. 

The  intensity  and  duration  of  the  sound  are  scarcely  ever  separately 
affected  in  expiration ;  in  inspiration  they  are  often  modified  in  opposite 
directions. 

The  most  frequent  and  important  signs  fui'nished  by  inspiration  are 
derived  from  its  modifications  by  diminution,  and  those  furnished  by 
expiration  from  its  modifications  by  augmentation,  (putting  out  of  con- 
sideration for  the  present  those  of  perversion). 

In  both  periods  of  respiration,  modifications  by  perversion  indicate 
a  more  severe  form  of  disease  than  the  other  modifications ;  taking,  among 
the  latter,  those  that  correspond  to  the  most  serious  maladies,  for  example 
the  augmentation  of  the  expiratory  sound*,  the  signs  derived  from 
the  modifications  by  perversion  denote  a  still  higher  degree  of  these  same 
diseases  ;  they  hold,  therefore,  the  first  place  among  the  morbid  sounds, 
as  well  as  signs  of  the  degree,  as  of  the  nature  of  the  oi"ganic  alterations. 

*  Empliyscma  of  the  lungs ;  first  stage  of  phthisis. 
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Of  the  modifications  by  perversion,  those  that  affect  the  quality  of  the 
sounds  belong  especially  to  expiration ;  those  that  affect  the  soft,  free, 
continuous  character,  and  the  dry  or  humid  character,  are  more  frequent, 
more  marked,  and  more  constant  in  inspiration. 

The  modifications  by  diminution  of  inspiration  are  usually  in  the 
same  subject,  and  the  same,  disease,  proportional  to  those  of  expiration. 

Those  of  increase  are  never  proportional  in  the  two  periods,  except 
in  supplemental  respiration. 

The  modifications  by  perversion  are  scarcely  ever  proportional. 

Alterations  by  diminution  and  cessation,  common  to  the  two  periods 
of  respiration,  always  appear  first,  and  advance  more  rapidly  in  inspiration 
than  in  expiration  ;  in  the  return  to  the  normal  state,  the  expiratory  on 
the  contrary  precedes  the  inspiratory  murmur*.  When  both  sounds 
have  at  the  same  time  suffered  modifications  by  increase  or  diminution, 
the  modification  by  increase  is  always  carried  farther  in  expiration  than 
in  inspiration! ;  that  by  diminution  on  the  contrary,  is  carried  farther 
in  inspiration  than  in  expiration  |. 

Inspiration,  as  we  have  abeady  said,  precedes  expiration  in  the  modi- 
fications by  diminution ;  on  the  other  hand,  in  the  modifications  by 
increase,  expiration  precedes  inspiration§. 

Expiration  may  continue  almost  imaffected,  while  extreme  diminution 
takes  place  in  inspiration||,  and  this  in  like  manner  remain  unchanged 
while  expu-ation  has  undergone  considerable  increase^. 

In  another  respect  also,  we  may  have  inspiration  and  expiration  in 
opposition :  when  the  alteration  in  the  first  is  chiefly  a  diminution  of  its 
duration,  the  alteration  in  the  other  is  chiefly  an  increase  of  the  same 
character  ;  we  observe  this  in  emphysema  and  the  first  stage  of  phthisis. 

In  conclusion,  the  inspiratory  and  expiratory  murmurs,  considered 
separately,  present,  in  their  modifications,  most  important  means  of 
diagnosis,  signs  of  precise  physical  value,  regulated  by  laws  nearly  con- 
stant and  easily  appreciated.  The  signs  furnished  by  inspiration  belong 
in  general  more  to  diagnostics  already  known.  Those  that  expiration 
furnishes,  on  the  other  hand,  belong  rather  to  affections  the  diagnosis  of 
which  has  been  hitherto  very  difiicult**  ;  or  to  circumstances  more  or  less 
obscure  belonging  to  diseases  in  other  respects  easily  recognised  ;  their 
application  applies  particularly  to  the  differential  diagnosis  of  different 
affections. 

We  observe  these  facts  plainly  in  pleuritic  effusion  which  forms  under  our  own 
eyes ;  which  becomes  so  abundant  that  the  broncliial  character  ceases  to  be  audible, 
and  which  is  afterwards  gradually  resolved. 

t  For  example,  supplementary  respiration. 

t  For  example,  chronic  congestions,  pleurisy,  &c. 

§  Supplementary  respiration,  first  stage  of  phthisis. 

II  In  certain  cases  of  pleurisy,  of  pneumonia,  of  chronic  congestions  of  the  lungs. 
1  In  certain  cases  of  emphysema,  and  of  the  first  stage  of  phthisis. 
First  stage  of  phtliisis. 

f2 


68 


MOKBID  SONOKOUS  PHENOMENA  OF  EESriKATION. 


ARTICLE  VI. 

RELATIONS,  PHYSIOLOGICAL  AND  MORBID,  BETWEEN  THE  RESPIRATORY 

MURMURS  AND  MOVEMENTS. 

I  have  made  researches,  some  physiological,  others  clinical,  others 
manometric,  with  a  view  of  determining :  1°  the  relations  physiological 
and  morbid  that  exist  between  the  respiratoiy  murmiu's  and  movements ; 
2°  the  degree  of  suction  force,  and  of  pressure  expended  in  the  accom- 
plishment of  inspiration,  of  expiration,  and  of  each  of  the  respiratoiy 
acts  that  depend  on  them  ;  3°  for  the  purpose  of  investigating  some  of 
the  conditions  of  production  of  the  vibratory  motions  of  the  chest.  These 
researches  are  very  far  from  explaining  every  thing  connected  with  each 
of  these  questions  :  my  object  was  only  to  throw  light  upon  some  points  ; 
and  among  the  results  obtained  I  shall  select  those  that  have  been  most 
invariable.  Some  are  applicable  to  semeiology,  others  to  the  mechanism 
of  production  of  the  physiological  and  morbid  sounds  of  the  respiratory 
apparatus. 

1st.  Physiological  experiments. 

December  13th,  1836,  I  made,  with  M.  Piorry,  some  experiments  on 
living  animals.  In  reference  to  the  operation  for  empyema,  with  which  at 
that  time  the  Academy  was  very  much  occupied.  We  availed  ourselves 
of  this  opportunity  to  examine  the  locomotive  movements  executed  by 
the  lungs  during  inspiration  and  expiration. 

A  strong  vigorous  rabbit  of  moderate  size  was  fixed  upon  its  back  ;  an 
incision  made  down  the  centre  of  the  sternum,  and  the  skin  of  the  tho- 
racic regions  rapidly  dissected  and  thrown  aside.  The  pectoral  muscles 
being  raised,  so  that  the  walls  of  the  chest  were  now  formed  by  the  ribs 
and  intercostal  muscles  alone,  we  could  see  what  passed  in  the  chest :  a 
white  body  successively  ascended  and  descended,  as  if  by  a  movement  of 
expansion  and  contraction  :  it  was  the  lung ;  we  endeavoured  carefully 
to  analyse  its  motions. 

The  respiration  of  the  animal  was  calm ;  it  did  not  appear  to  be  affected 
by  the  operation. 

Inspiration  Daring  inspiration  the  walls  of  the  chest  receded  from 

their  central  axis  ;  the  thoracic  cavity  was  enlarged  in  every  direction  ; 
and  at  the  same  instant,  as  if  under  the  same  dilating  influence,  the  entire 
mass  of  the  lung  underwent  a  general  movement  of  expansion  ;  its  tissue 
became  turgid,  the  border  of  its  base,  and  its  anterior  edge  swelled  up 
and  executed  an  actual  locomotive  movement.  During  this  locomotion, 
the  surface  of  the  lung  rubbed  against  the  pleura,  and  the  border  of  the 
base  of  the  organ  was  transferred  at  least  i  an  inch  (in  ordinary  respira- 
tion) beyond  fhe  point  where  it  stood  at  the  commencement  of  inspiration. 

The  movement  produced  by  this  expansion  was  brief,  rapid,  very 
regular,  but  successive,  notwithstanding  its  rapidity :  it  was  particularly 
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e:isy  and  free  from  effort ;  it  was  always  the  same,  at  most  only  varied 
by  the  degree  of  expansion. 

The  gliding  or  friction  of  the  two  serous  surfaces  upon  each  other 
produced  no  sound :  we  satisfied  ourselves  of  this  by  auscultation. 

It  seemed  to  us,  in  this  experiment,  that  the  lung  followed  (but  fol- 
lowed at  once,  without  any  interval)  the  expansion  of  the  walls  of  the 
chest,  and  the  retreat  of  the  abdominal  organs,  rather  than  that  it  had 
the  power  of  determining  by  its  own  expansion  this  recession  of  the 
thoracic  walls  from  their  central  axis.  These  two  movements  were 
simultaneous,  and  as  if  produced  at  once  by  the  same  cause. 

Expiration. — The  movement  of  retreat,  that  is,  expiration,  succeeded 
without  any  obvious  interval  the  movement  of  expansion.  We  saw  the 
lung  sink  in,  lose  its  turgescence,  and  return  xipon  itself  with  an 
elasticity  which  was  free,  smooth,  rapid,  regular  and  successive,  without 
any  jerking.  We  saw  it  return  to  the  point  from  which  it  had  set  out 
at  the  commencement  of  inspiration,  by  a  movement  resulting  from  its 
sinking  in,  and  a  locomotion  in  the  opposite  direction  to  the  former. 
There  was  again  friction  between  the  surface  of  the  lung  and  the  costal 
pleura,  during  this  period,  but  friction  without  noise  as  before. 

We  repeated  the  experiment  on  another  rabbit,  having  reduced  the 
thoracic  walls  to  the  smallest  possible  thickness,  in  order  to  render  them 
still  more  transparent.  It  was  in  this  case  even  more  easy  to  analyse  the 
the  alternate  movements  of  expansion  and  contraction  of  the  lungs.  The 
phenomena  were  the  same  ;  except  that  an  opening  having  been  made 
into  the  chest  on  one  side,  and  the  animal  being  almost  in  a  state  of 
asphyxia,  the  dilatation  of  the  chest  and  of  the  lungs  was  greater,  and 
the  expansive  locomotion  of  the  border  of  the  base  was  at  least  an  inch 
instead  of  half  an  inch.  Notwithstanding  this  greater  expansion,  this 
more  extended  friction  between  the  two  serous  surfaces,  auscultation  still 
gave  only'a  negative  result. 

Thus,  r,  expansion  with  locomotion  of  the  lung  during  inspiration, 
contraction  with  locomotion  of  it  during  expiration ;  2",  a  direct  ratio 
between  the  degree  of  this  locomotion  and  the  degree  of  difficulty  of 
breathing ;  3°,  a  direct  ratio  between  the  extent  of  the  thoracic  move- 
ments, and  the  extent  of  pulmonary  locomotion  ;  4°,  in  all  cases,  noiseless 
gliding  of  the  two  serous  surfaces  upon  each  other  in  the  normal  state. 
The  duration  and  intensity  of  the  respiratory  murmurs,  increase  directly 
as  the  frequency  and  the  difficulty  of  respiration.  It  appears  already,  as 
a  consequence  of  these  facts,  that  there  is  a  direct  ratio  between  the 
intensity  and  duration  of  the  respiratory  murmurs,  and  the  extent  of  the 
pulmonary  or  thoracic  movements. 

2nd.  Clinical  experiments. 

In  fact,  if  we  take  a  number  of  healthy  persons,  well  fonned,  and  with 
well  developed  chests,  and  make  them  respire  sometimes  more,  sometimes 
loss  forcibly,  we  observe  in  general  that  the  intensity  and  duration  of  the 
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respiratory  murmurs  correspond  to  the  extent  and  frequency  of  tlie 
thoracic  movements.  Now,  as  we  have  just  demonstrated,  that  the  latter 
are  always  directly  proportional  to  the  extent  of  pulmonary  locomotion, 
we  may  infer  that  in  man,  as  in  animals,  the  degree  of  expansion  and 
locomotion  of  the  lungs  may  be  very  well  estimated  from  the  different 
degrees  of  intensity  and  duration  of  the  respiratory  murmurs.  Indeed, 
pathological  anatomy  and  symptomatology  teach  us  that  diminution  of 
the  respiratory  murmurs  corresponds  to  organic  alterations  of  such  a 
nature*,  that  the  lung  no  longer  yields  so  easily  to  the  expansion  pro- 
duced by  the  penetration  of  air  into  its  cells.  In  supplementary  or 
exaggerated  respiration,  the  intensity  and  duration  of  the  murmurs  are 
increased ;  now,  this  supplementary  respiration  which  we  produced  in 
the  animal  that  served  for  our  second  experiment,  corresponds,  as  we 
have  seen,  to  an  exaggeration  of  the  pulmonary  and  thoracic  movements. 
In  general,  we  may  say,  that  there  exists  between  these  three  facts — 1°,  the 
intensity  and  duration  of  the  respiratory  murmm-s ;  2°,  the  frequency 
and  extent  of  the  thoracic  movements  ;  3°,  the  degree  of  the  expansive 
and  locomotive  force  of  the  lung — so  intimate  a  connexion,  that  the 
derangements  of  one,  necessarily  re-act  on  the  others,  and  hence,  that  we 
may,  from  those  derangements  that  can  be  seen  or  heard,  appreciate  those 
that  cannot  be  directly  observed  during  the  patient's  life.  Hence  it  is, 
that  the  thousand  varieties  that  constitute  the  morbid  sounds  of  respira- 
tion, and  the  modifications  produced  in  the  thoracic  movements,  can  guide 
us  to  a  knowledge  of  the  smallest  organic  alterations  that  occur  in  the 
lung. 

But  the  connexion  between  these  three  facts  is  {ar  from  beino-  so 
general  and  so  absolute  in  pathology  as  in  physiology.  It  is  true  we 
usually  find  the  thi-ee  diminish  together  f,  or  increase  together  J,  and 
this  in  the  same  proportion ;  but  sometimes  they  cease  to  correspond, 
they  separate  from  each  other,  are  decomposed  and  combined  4n  various 
ways. 

Thus  with  great  diminution  of  the  expansion  of  the  lung,  and  of  the 
duration  and  intensity  of  the  normal  murmurs,  we  sometimes  have  the 
thoracic  movements  exaggerated  and  as  it  were  convidsive ;  for  example : 
in  all  cases  where  there  is  a  mechanical  obstacle  to  the  penetration  of  air 

Such  are  most  of  the  organic  diseases  of  the  pleura,  lungs,  bronchi,  trachea  and 
larynx.  For  example,  in  cases  of  contraction  of  the  larynx,  or  of  the  trachea,  or  in 
cases  of  congestion  of  the  lung,  we  can  very  well  judge  of  the  degree  of  laryngeal 
contraction  or  of  pulmonary  congestion,  from  the  degree  of  diminution  of  the  res- 
piratory sounds.  This  means  of  investigation  sometimes  fui-nishes  precious  data  for 
prognosis  and  for  treatment. 

f  In  pleurisy  with  effusion,  in  pneumothorax,  in  cases  of  very  old  and  very  thick 
false  membranes  surrounding  a  lung,  in  acute  or  chi-onic  hepatization  of  a  great  part 
of  the  mass  of  one  lung,  in  tuberculization  of  the  summits  of  those  organs,  &c.  tlie 
intensity  and  duration  of  the  inspiratory  and  sometimes  of  the  expiratory  murmurs  are 
much  diminished,  as  well  as  the  thoracic  movements  and  the  expansion  of  the  lung. 

J  For  example,  exaggerated  respiration. 
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into  the  bronchial  system,  whether  from  thickening  of  the  raucous  mem- 
brane or  from  any  other  cause ;  for  example :  in  certain  nervous  alfec- 
tions  of  the  respiratory  organs  (nervous  asthma),  in  which,  notwith- 
standing the  convulsive  efforts  made  by  the  patient,  the  air  appears  not 
to  reach  the  air  cells  at  aU ;  in  such  cases,  in  fact,  the  respiratory  mur- 
murs are  either  no  longer  audible  or  are  very  feeble  indeed. 

Thus  it  is  that  the  thoracic  and  pulmonary  movements  having 
diminished,  the  two  respiratory  murmurs,  instead  of  diminishing  also, 
according  to  the  general  law,  separate  from  each  other,  in  such  a  way 
that  one  only  is  duninished,  and  the  other  on  the  contrary  is  increased. 
This  is  Avhat  we  see  in  phthisis  pulmonalis  and  in  emphysema,  where  the 
inspiratory  murmur  is  diminished  and  the  expiratory  increased.  Thus 
it  is  that,  in  numerous  cases,  the  thoracic  movements  like  the  sounds  are 
decomposed ;  that  the  inspii-atory  movement  is  diminished  and  the  expi- 
ratory increased.  Such  is  the  case  in  puhnonary  emphysema.  I  have 
already  said  that  in  patients  affected  with  emphysema  in  an  intense 
degree,  we  can  easily  determine,  with  the  aid  of  a  watch,  that  the  dura- 
tion of  the  inspiratory  movement  is  to  that  of  the  expiratory  as  1  to  4  or  5. 

Thus  it  is  that  in  the  first  stage  of  phthisis  pidmonalis,  &c.  we  find  dimi- 
nution of  the  pulmonary  expansion  and  of  the  inspiratory  murmurs, 
coinciding  with  diminution  of  the  partial  movements  of  the  chest ;  the 
movements  of  the  whole  continuing  nearly  unchanged.  The  whole 
thoracic  cage  continues  to  rise  and  fall  as  one  entire  piece,  but  the  move- 
ments by  which  the  ribs  are  approximated  and  separated  have  become 

much  less  marked. 

In  the  midst  of  these  apparent  deviations  from  the  general  principle 
that  connects  and  governs  the  three  facts  1°,  the  extent  and  force  of 
the  thoracic  movements,  2°,  the  locomotive  expansion  of  the  lung, 
3",  the  dm-ation  and  intensity  of  the  respiratory  murmurs,  we  can  still 
discover  between  these  irregularities  and  the  anatomical  fact  on  which 
they  depend,  relations  that  bring  them  more  or  less  under  our  principle ; 
thus :  1°,  in  pulmonary  emphysema  and  the  first  stage  of  tuberculization 
of  the  lungs,  we  see  the  two  periods  of  the  respiratory  murmurs,  as  well 
as  the  two  periods  of  the  thoracic  movements,  imdergo  alterations  in 
opposite  directions,  so  that  one  of  the  periods  is  increased  and  the  other 
diminished ;  but  there  is  this  con-espondence  between  the  muraiurs  and 
the  movements,  that  the  alterations  in  each  are  the  same  ;  inspiration  is 
diminished  and  expiration  increased.  The  same  changes  take  place  in 
the  pulmonary  movements :  in  fact  if  we  open  the  chests  of  broken - 
winded  horses  we  see  the  movement  of  contraction  or  the  retreat  of  their 
lungs  much  more  slow  and  more  prolonged  than  the  movement  of  dilata- 
tion, which  has  become  extremely  feeble.  2°.  The  perfect  harmony 
between  these  three  circumstances,  motions  of  the  chest,  motions  of  the 
lungs,  duration  and  intensity  of  the  respiratory  murmurs,  does  not  exist, 
and  in  fact  cannot  exist,  except  when  the  alteration  that  has  taken  place 
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in  the  lung  is  of  sucli  a  nature  as  to  act  upon  the  three  facts  in  the  same 
manner  and  nearly  to  the  same  extent ;  thus,  in  considerable  pleuritic 
effusion,  in  pneumo-thorax,  in  hepatization  of  the  entire  ma«8  of  a  lung, 
the  walls  of  the  chest  resisted  from  within  by  the  effused  liquid  or  air, 
or  by  the  solid  body  into  which  the  lung  is  converted,  cannot  easily  move 
and  scarcely  present  any  trace  of  their  partial  motions;  the  air  no  longer 
penetrating  into  the  pulmonary  tissue,  the  motions  and  sounds  of  the 
lung  are  no  longer  produced  or  are  jn-oduced  but  imperfectly.  3°.  If  on 
the  other  hand,  the  thoracic  movements  continue  or  are  exaggerated,  not- 
withstanding the  diminution  of  the  murmurs  and  apparently  of  the 
motions  of  the  lung,  it  is  that  the  cause  which  determines  these 
disorders  is  of  a  nature  to  act  on  the  one  and  not  on  the  others ;  such  as 
thickening  of  the  bronchial  mucous  membrane,  any  kind  of  narrowing 
of  the  air  tubes,  that  prevents  or  impedes  the  passage  of  the  air,  and 
consequently  the  murmurs  and  movements  of  the  lungs,  without 
obstructing  the  movements  of  the  chest.  Thus,  by  keeping  in  view  all 
the  elements  of  the  question,  we  may  usually  ascend  from  the  effect  to 
the  cause  ;  and  so  this  accidental  disagreement  between  two  phenomena 
usually  connected  together  by  similar  characters,  (the  intensity  and  dura- 
tion of  the  respiratoiy  sounds,  the  force  and  the  extent  of  the  thoracic 
movements)  instead  of  the  confusion  it  at  first  seems  to  produce,  is  on 
the  contrary  calculated  to  afford  us  aid  in  the  analysis  and  accurate 
appi'eciation  of  the  facts.  If  we  would  always  take  pains  to  examine 
attentively  the  different  questions  involved  in  a  diagnosis,  and  detennine 
the  relations  of  the  facts  with  each  other,  we  should  certainly  meet  with 
much  fewer  cases  that  we  could  not  master.  4°.  The  movements  of  the 
whole  chest  resisting  longer  than  the  partial  movements  a  common 
obstacle,  if  the  first  continue  and  that  the  second  have  ceased  or  at 
least  greatly  diminished,  we  will  have  reason  to  think  that  the  j)hysical 
cause  that  determines  this  alteration  is  less  than  if  the  movements  of 
the  entire  and  the  partial  movements  had  both  ceased.  In  fact,  in  the 
latter  case,  we  have  to  do  with  a  very  abundant  effusion  of  air  or  liquid 
in  the  pleura,  or  a  very  thick  fibro-cartilaginous  false  membrane,  which 
binds  down  the  lung  in  its  whole  extent ;  in  the  first  case  on  the  con- 
trary, we  have  the  same  affections,  but  in  a  less  severe  degree,  or  per- 
haps moderate  emphysema,  or  tuberculization  of  the  top  of  the  lungs. 

We  may  distinguish  in  the  movements  of  the  chest  as  in  the  respi- 
ratory murmurs,  the  intensity  or  the  force,  the  duration  or  the  extent. 
The  movements,  like  the  murmurs,  may  be  altered  in  these  two  qualities 
at  the  same  time,  or  in  one  alone,  or  in  each  in  a  different  way.  In 
pneumothorax,  the  motions  of  one  side  are  diminished,  of  the  other 
almost  abolished,  in  the  tAvofold  relation  of  force  and  of  extent.  In 
pneumonia  of  an  entire  lung,  in  recent  pleurisy  with  moderate  effusion, 
they  are  diminished  in  extent  only,  and  sometimes  increased  in  intensity. 
In  emphysema  of  the  lungs,  the  movement  of  expiration  is  greatly  increas- 
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etl  in  duration  and  diminished  in  intensity.  The  partial  movements  are 
sometimes  greatly  duTiinished,  whilst  the  movements  of  the  whole  remain 
unchanged  or  still  more  frequently  are  augmented.  This  occurs  when- 
ever adhesions  betw^een  the  lung  and  pleura,  a  moderate  effusion,  tuber- 
cular or  other  indurations  of  the  tops  of  the  lungs,  produce  considerable 
dyspnea,  at  the  same  time  that  they  present  but  a  slight  physical  obstacle 
to  the  thoracic  movements. 

It  is  veiy  rare  to  find  the  movements  of  the  whole  chest  cease  entirely 
under  the  influence  of  an  affection  of  the  pleura,  and  I  do  not  think  that 
any  affection  of  the  lungs  is  capable  of  producing  this  effect.  In  a 
patient  in  the  ward  St.  Louis,  (hospital  de  la  Charite,)  in  whom  we  found 
a  dilatation  of  nearly  2  inches  of  the  right  side  of  the  chest,  produced  by 
an  abundant  plem-itic  effusion,  the  motions  of  the  entire  of  this  side  of  the 
chest  were  still  veiy  obvious,  and  yet  this  was  one  of  the  most  consider- 
able dilatations  that  has  been  met  with;  there  was  scarcely  any  trace  of  the 
partial  movements. 

The  alterations  of  the  duration  and  intensity  of  the  respiratory  mur- 
murs, are  the  only  ones  that  are  connected  with  the  alterations  of  the 
thoracic  movements  by  any  very  evident  relation;  besides  I  should 
remark  that  it  is  only  when  they  have  attained  a  somewhat  elevated 
degree  and  when  the  conditions  of  their  production  are  constant,  that 
these  alterations  and  the  alterations  of  the  thoracic  movements  are  con- 
nected together  by  rather  intimate  relations.  Apart  from  these  two  con- 
ditions, mere  nervous  influence  is  sufiicient  to  disturb  the  thoracic  move- 
ments, without  any  sensible  modifications  being  produced  in  the  murmui-s, 
or  without  these  modifications,  if  they  exist,  corresponding  to  any  organic 
alteration  in  the  lungs.  But,  in  this  case,  the  modifications  suffered  by 
the  thoracic  movements,  affect  the  rhythm  rather  than  the  duration  and 
force  of  these  movements.  Besides,  it  seldom  happens  that  the  morbid 
relations,  which  we  have  pointed  out  between  the  respiratory  murmurs 
and  movements,  are  so  closely  simulated  by  mere  nervous  distm-bance, 
that  there  is  any  danger  of  mistaking  them.  This  mistake  is  the  more 
difficult,  as  the  nervous  influence  can  only  modify  the  respiratory  mui-- 
murs  in  their  rhythm,  their  duration  and  their  intensity,  whereas  the 
majority  of  alterations  of  the  pleura,  and  of  the  lungs,  produce  other  alte- 
rations in  them  by  which  they  can  be  recognized. 

In  immediate  auscultation,  the  ear  applied  to  the  chest,  feels  the  tho- 
racic movements  at  the  same  time  that  it  hears  the  thoracic  somids. 
Sometimes  too,  if  we  are  not  careful,  it  happens  that  these  two  sensations 
are  confounded  into  a  single  one,  that  we  appreciate  only  the  movements, 
(more  particularly  when  the  sounds  are  diminished),  that  we  refer  this 
sensation  produced  by  touch  to  the  auditory  sensation  which  usually 
occupies  us,  and  that  we  call  that  sound  which  is  only  motion.  I  have 
often  seen  persons  tolerably  practised  in  auscultation  confound  thus,  in 
a  moment  of  inattention,  these  two  things  together,  and  affirm  tliat  the 
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respiratory  murmurs  were  unchanged,  while,  in  reality,  they  were  greatly 
diminished. 

3rd.  Manometric  experiments. 

A  favourable  opportunity  occurred  lately  for  making  manometric  exi>c- 
riments  on  respiration.  I  had  performed  tracheotomy  on  a  young  girl  in 
M.  Andral's  wards,  who  had  had  for  more  than  4  years  a  very  severe  affec- 
tion of  the  larynx*.  At  the  time  I  operated,  the  patient's  voice  was  quite 
extinct,  she  was  reduced  to  a  state  of  complete  marasmus,  and  asphyxia 
was  impending.  M.  Andral  had  the  kindness  to  leave  the  management 
of  the  case  to  me.  Under  the  influence  of  the  local  f  and  general 
treatment  which  I  adopted,  she  gradually  regained  flesh,  her  general 
health  became  very  good,  and  her  voice  and  respiration  returned  nearly 
to  their  natural  state.  At  this  thne  she  still  wore  the  canula;  I  had 
taken  the  precaution  of  leaving  it  in  its  place,  plugging  it  up  at  the  same 
time  with  linen,  in  ox-der  that  respiration  should  go  on  entirely  thi-ough 
the  larynx  J.  Things  were  in  this  state  about  a  year  when  I  com- 
menced some  manometric  experiments  on  the  patient. 

The  nature  of  the  manometer  of  M.  Cagniard  Latour  is  well  known. 
This  able  experimenter  has  contrived  two  instruments.  One  consists 
of  a  column  of  mercury,  intended  to  measure  strong  pressures :  it  is 
composed  of  a  bent  glass  tube,  the  two  branches  of  which  are  parallel. 
Both  branches  are  left  open,  and  the  mercury  introduced  into  the  tube 
being  exposed  in  each  to  the  same  atmospheric  pressure,  stands  at  the 
same  height  in  both.  One  of  these  branches  being  adapted  to  the  open- 
ing in  the  trachea,  the  column  of  mercury  it  contains  ascends  during 
inspiration,  on  account  of  the  vacuum  that  is  produced  there  ;  and 
descends  during  expiration,  on  account  of  the  pressure  that  takes  place  : 
and  as  the  tube  is  graduated,  we  measure  in  this  way  the  degree  of  force 
of  inspiration  and  of  expiration.  The  other  manometer  is  a  column  of 
water,  and  consists  of  a  tube  of  large  diameter  rounded  at  one  extremity, 
open  at  the  other,  and  about  half  filled  with  distilled  water.  A  capillary 
tube  is  plunged  into  the  water  contained  in  the  large  tube  ;  the  water 
reaches  the  same  level  in  both,  but  ascends  a  little  higher  in  the  smaller, 
on  account  of  its  capillary  form :  a  small  column  of  water  is  thus  consti- 
tuted, which  rises  or  falls  according  as  inspiration  or  expiration  acts  on 
the  smaller  tube,  which  is  adapted  to  the  opening  of  the  trachea.  A  gra- 

*  THs  appeai'ed  to  be  (sucli  was  also  the  opinion  of  M.  Andral)  a  chronic  indm-ation 
of  the  submucous  cellular  tissue  of  the  larynx.  We  ascertained,  by  catheterism,  a  very 
considerable  contraction  of  tliis  canal. 

f  The  local  treatment  consisted  chiefly  in  injections  of  a  caustic  liquid,  which  was 
thrown  directly  into  the  larynx,  tlirough  the  fistulous  opening  in  the  trachea,  by  means 
of  a  small  glass  apparatus  made  for  the  purpose. 

X  Since  these  experiments  were  made,  the  canula  has  been  removed,  and  the  fistulous 
opening  of  the  trachea  obliterated.  Although  it  had  existed  more  than  two  years,  smi- 
ple  suture  of  the  pared  edges  of  the  fistula  sufficed  to  close  it  perfectly.  I  cxliibitcd 
tliis  patient  to  the  Academy  of  Medicine  before  and  after  the  obliteration. 
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duated  scale  on  the  tube,  as  in  the  former  case,  enables  one  to  appreciate 
the  different  degrees  of  pressure  to  which  the  small  column  of  water  is 
subjected. 

This  instrument,  though  very  ingenious,  would  not  answer  for  the 
object  I  had  in  view  ;  accordingly  it  was  necessary  to  modify  it.  The 
patient  coidd  not  inhale  enough  of  air  for  an  inspiration  in  either  of  the 
above  manometers  ;  consequently  this  could  not  be  effected  in  the  normal 
conditions,  and  the  result  must  necessarily  be  erroneous.    This  instru- 
ment, at  most,  could  only  serve  to  measure  the  pressure  of  expiration, 
the  patient  inspiring  by  the  mouth  and  expiring  by  the  tube.  These 
inconveniences  were  avoided  by  placing  on  the  tube  by  which  the  mano- 
meter communicates  with  the  trachea,  a  large  reservoir  of  air,  from 
which  the  patient  could  draw  air  for  several  inspirations.   This  reservoir 
was  a  large  glass  globe,  with  several  tubular  openings,  which  enabled  us 
during  the  experiment  to  renew  the  air  vitiated  by  the  respiration  of  the 
patient.    By  making  the  manometer  very  long,  I  have  been  able  in 
general  to  do  without  the  mercurial  instrument.    I  received  much  assist- 
ance in  these  experiments  from  one  of  my  friends,  an  able  man,  M. 
Gavaret,  educated  at  the  Polytechnic  School.     Some  other  manometric 
experiments,  of  which  I  wiU  malce  little  use  here,  were  made  with  M. 
Cagniard  Latour,  who  has  given  an  abstract  of  them  in  the  Journal  of 
the  Institute.*    It  would  be  much  too  long  to  go  into  a  detail  of  all 
the  observations  I  made  on  this  subject ;  I  will  confine  myself  here  to  an 
account  of  the  residts  verified  by  the  members  of  the  Academy  who 
were  appointed  to  witness  my  experiments.    I  have  described  the  appa- 
ratus I  used,  in  order  that  others  may  repeat  or  follow  up  these  mano- 
metric researches.    I  should  observe  that  they  require  great  care,  for 
slight  differences  in  the  mode  of  proceeding  may  vary  the  results.  We 
must  take  care  that  all  the  joints  of  the  apparatus  are  hermetically  closed  ; 
we  must  be  sure  that  the  air  does  not  escape  at  the  point  of  junction  of 
the  tube  with  the  trachea.    The  presence  of  the  canula  does  not  sensibly 
change  the  residts,  however  it  is  better  to  omit  it ;  the  best  mode  is  to  use 
an  oesophagean  catheter,  as  a  tube  of  communication  between  the  patient 
and  the  apparatus,  the  expanded  end  resting  on  the  neck  and  receiving 
into  it  the  fistulous  opening.    When  we  wish  to  compare  together  the 
results  of  some  experiments,  it  is  important  that  the  patient  observe 
exactly  the  same  conditions  in  the  different  cases  we  compare.  We 
ought  in  the  results  to  take  into  account,  1°,  the  influence  of  the  capil- 
lary form  of  the  manometric  tube ;  2°,  the  influence  of  gravity  on  the 
degree  of  depression  of  the  column  of  water,  suspended  for  an  instant 
above  its  level  by  the  force  of  inspiration,  then  abandoned  to  itself  and 
pushed  down  by  the  expiration  that  succeeds :  the  capillary  influence 
varies  with  the  diameter  of  the  small  tube ;  with  respect  to  the  influence 
of  gravity,  when  the  manometric  column  has  been  raised  by  inspi- 
*  Joui'iial  de  I'Institut,  Dccembre  1837,  no.  222,  et  Janvier  1838,  2o.  223. 


7G  MOKBID  SONOnOUS  PHENOMENA  OF  nESPIBATION. 

ration  20  centimeters  above  its  level,  it  falls  by  the  mere  influence  of 
gravity  one  centimeter  below  this  level.  So  that  this  influence  is  nearly 
one  in  20,  or  i  in  10. 

^  1st.  When  the  patient  breathed  by  the  mouth  and.  nose  at  the  same 
time  as  by  the  manometric  tube,  the  influence  of  pressure  on  the  mano- 
metric  column  diminislied,  though  it  remained  proportional  to  the 
stronger  influence  that  was  exerted  when  the  patient  breathed  by  the 
apparatus  alone.  The  result  liere  is  quite  simple,  as  in  the  one  case  the 
respiratory  power  was  concentrated  on  the  atmosphere  of  the  apparatus, 
and  that  in  the  other,  a  part  of  this  power  was  lost  on  the  exterior 
atmosphere. 

2nd.  If  we  made  the  patient  breathe  so  as  to  give  the  respiratory 
sounds  the  buccal,  pharyngeal,  nasal  character,  the  manometric  results 
remained  the  same  as  in  ordinary  respiration  ;  from  which  we  may  infer 
that  no  greater  expenditure  of  force  is  required  for  the  production  of 
this  kind  of  respiration. 

3rd.  With  the  water  manometer  modified  in  the  manner  I  have 
described,  the  mean  force  of  suction  in  inspiration  was  10  centimeters, 
and  that  of  pressure  in  expiration  was  5  centimeters.  We  see  from  this 
that  the  ratio  between  inspiration  and  expiration,  considered  as  moving 
forces,  is  not  the  same  as  between  inspiration  and  expiration  considered 
as  sounds ;  and  that  in  expiration  particularly,  there  is  less  sound  pro- 
duced than  force  expended,  in  comparison  with  inspiration :  on  the  one 
hand,  the  ratio  of  10  :  2;  on  the  other,  of  10  :  5.  This  difierence  may 
depend  on  the  difierent  mechanism  of  production  of  inspiration  and 
expiration,  or  perhaps  on  the  number  of  expiration  being  too  small  in  our 
approximative  value  of  the  ratio  between  the  inspiratory  and  expiratory 
murmurs ;  but  as  an  absolutely  accurate  value  of  this  ratio  is  of  little 
importance  in  practice  and  as  besides  it  would  be  probably  very 
difficult  to  obtain,  I  pass  it  by.  It  is  enough  that  clinical  and  anatomico- 
pathological  facts  agree  in  the  ratio  of  10  to  2  for  the  inspiratory  and 
expiratory  murmurs,  to  make  it  more  advantageous  to  adhere  to  it  in 
practice. 

4th.  a.  In  sighing,  the  manometric  influence  of  inspii'ation  increased  a 
centimeter,  that  of  expiration  remaining  the  same. 

b.  In  speaking  in  a  low  tone,  the  pressure  was  the  same  as  in  ordinary 
respiration.  In  proportion  as  the  voice  rose  in  intensity,  the  depression 
of  the  column  of  liquid  increased.  It  was  eight  centimeters  below  its 
level  in  the  ordinary  high  voice,  and  22  in  a  loud  shout. 

c.  The  pressure  was  a  little  stronger  in  continuous,  than  in  broken 
speech. 

d.  It  was  much  stronger,  other  things  being  the  same,  in  the  acute 
than  in  the  grave  tones. 

e.  In  ordinary  speaking,  the  pressure  on  the  manometric  column  was 
from  14  to  16  centimeters. 
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/.  In  efforts,  as  at  stool,  the  column  fell  so  mucli  as  56  centimeters. 
g.  In  sneezing,  the  pressure  was  much  greater  still,  and  represented 
the  maximum  of  power  of  the  expiratory  forces. 

i.  In  ordinary  cough,  the  pressure  was  40  centimeters  ;  in  more  violent 
coughing,  the  pressui-e  was  as  much  as  55  to  60  centimeters. 

Several  consequences  foUow  from  these  results  :— 1°,  the  force  expend- 
ed in  the  expiratory  acts  is  much  greater  than  that  expended  in  the 
inspiratoiy* ;  2°,  the  expiratory  acts  exhibit  numerous  differences  in 
this  respect ;  and  if  the  fatigue  the  patient  suffers  from  them  is  propor- 
tioned, as  we  have  a  right  to  think  it  is,  to  the  quantity  of  force  expend- 
ed, we  may  conclude  that  speaking  in  a  low  voice  is  not  more  fati- 
guing to  him  than  ordinary  respiration ;  that  the  fatigue  increases  in 
speaking  in  the  direct  ratio  of  the  intensity,  in  the  direct  ratio  of  the  con- 
tinuity, and  in  the  direct  ratio  of  the  acuteness  of  the  tone  of  the  voice. 
3°.  All  the  expiratory  acts  which  are  produced  with  a  convulsive  char- 
acter, as  efforts,  coughing,  sneezing,  produce  an  expenditiu'e  of  force,  and 
consequently  a  degree  of  fatigue,  much  more  considerable  than  those  that 
have  not  this  character.    Sneezing,  which  is  the  type  of  the  convulsive 
character,  is  of  all  the  expiratory  acts  that  which  requires  the  greatest 
expenditm-e  of  force.    Every  one  has  experienced  in  himself  these  dif- 
ferent modes  and  different  degrees  of  expiration ;  now,  if  we  reeal  the 
sensation  felt  in  each,  we  will  find  our  impressions  correspond  exactly 
with  the  manometric  results  I  have  detailed.     In  general,  indeed,  our 
impressions  are  accurate,  but  they  cannot  receive  the  stamp  of  truth,  unless 
they  have  the  sanction  of  observation  or  direct  experiment.     4".  We 
have  a  mode  of  making  the  patient  inspire  or  expire  more  or  less 
strongly,  when  this  is  requisite  for  some  auscultatory  result,  by  making 
him  perform  some  one  of  these  inspiratory  or  expu-atory  acts  which  we 
have  been  just  considering.    5°.  In  pathology,  as  in  physiology,  there  is 
greater  expenditure  of  force  in  the  production  of  acute  than  of  grave 
tones :  we  know  that  the  whistling  and  sibilant  ronchi  are  produced  par- 
ticularly when  the  diameter  of  the  bronchial  tubes  is  diminished  by  the 
tumefaction  of  their  mucous  membrane  :  we  know  that  laryngeal  inspira- 
tion and  expiration  are  more  whistling  in  proportion  as  this  portion  of 
the  respiratory  passages  is  more  contracted ;  we  know  also  that  in  these 
diseases  the  patients'  respiration  is  effected  with  greater  effort :  and  that 
the  anormal  sounds  of  the  heart  assume  more  and  more  of  the  acute  tone, 
(bruit  de  scie,  de  sililus  musical,)  as  the  contraction  of  the  orifices  is 
greater.    We  may  also  lay  down  as  a  general  principle,  that  the  anormal 
sounds  indicate  a  more  serious  prognosis,  in  proportion  as  they  present  a 
higher  degree  of  the  acute  tone ;  there  are  exceptions,  however,  to  this 
rule.    6".  It  appears,  from  the  account  of  our  experiments,  that  in  the 
different  respiratory  acts,  the  lungs,  the  trachea,  and  the  laiynx  support 
a  much  greater  degree  of  pressure  than  is  generally  supposed,  inasmuch 
•  It  is  obvious  that  I  put  out  of  view  here  ordinary  inspiration  and  expii-atiou. 
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as  this  pressure  has  exceeded,  in  some  cases,  the  ordinary  pressure  upon 
them,  by  nearly  the  weight  of  the  atmosphere.    Yet  the  patient  did  no 
suffer  any  inconvenience,  not  even  fatigue,  because  our  experiments 
were  contniued  but  a  short  time  on  each  occasion.    If  we  compare  theso 
results  with  ti.ose  furnished  by  clinical  observation,  the  consequence  that 
presents  Itself  xs,  that  the  respiratory  organs,  such  as  the  lui^s,  the  tra- 
chea, and  the  larpix,  can  beai-  with  impunity  very  strong  pressure  when 
It  IS  but  momentary;  that  it  requires  an  enormous  pressure  to  rupture 
any  of  them ;  whereas  a  much  slighter,  but  continuous  and  prolonged 
pressure,  may  soon  produce  mischievous  effects,  if  it  exceed  a  little  the 
normal  limit.   Such  is  pulmonary  emphysema,  which  cannot  be  produced 
instantaneously  by  the  greatest  efforts  made  by  workmen  who  raise 
heavy  weights*   and  which  comes  on  gradually  from  repeated  attacks 
of  bronchitisf.    7°.  I  think  with  M.  Cagniard  LatourJ  that  the  fatigue  felt 
by  players  on  reed  instruments  is  partly  owing  to  this,  that  the  pressure 
they  support  during  their  efforts  of  insufflation,  faUs  not  only  on  the 
lungs  the  trachea,  and  the  larynx,  which  are  organised  to  sustain  con- 
siderable pressure,  but  also  on  organs,  such  as  the  waUs  of  the  mouth, 
&c.  which  are  neither  habituated  nor  destined  to  support  it.     8"  The 
great  pressure,  which  the  trachea  and  the  larynx  are  capable  of  sustain- 
ing, IS  favourable  to  the  opinion  that  assimilates  the  voice  to  the  sound 
of  a  reed  instrument  rather  than  to  that  of  a  flute.    M.  Ma-endie  to 
whom  these  results  were  submitted,  has  made  use  of  them  in  support  of 
his  theory§.     M.  Cagniard  Latour  has  taken  some  pains  to  develope  this 
idea  and  has  communicated  his  views  to  the  Philomathic  Society||. 

5th.  In  general,  there  is  a  correspondence  between  the  expiration  and 
the  inspiration  that  preceded  it,  as  weU  as  between  the  expiration  and  the 
foUowing  inspiration  :  if  one  has  been  produced  above  the  normal  Umit, 
the  other  feels  its  influence.  It  is  only  by  an  effort  that  we  can  produce 
a  normal  expiration  immediately  after  a  very  strong  inspiration,  and  vice 
versa.  This  principle  holds  at  once  in  the  mm-murs,  the  thoracic  move- 
ments, and  the  manometric  results.  Hence  it  is,  that  panting,  however 
accidental  it  may  be,  cannot  cease  abruptly ;  the  respiration  must  go 
through  successive,  and  more  or  less  rapid  periods  of  decrease.  So, 
when  we  make  a  patient  take  a  deep  inspiration  which  augments  the 
murmur,  we  are  sure  (unless  the  patient  hold  his  breath)  to  find  tlie  suc- 
ceeding expiratory  murmur  increased. 

•  Traumatic  emphysema  of  the  lungs  is  only  produced,  in  general,  by  very  violent 
pressure,  as  a  blow  of  the  shaft  of  a  waggon,  a  heavy  body  striking  the  sides,  violent 
insufflation  of  air  into  tlie  chest,  &c. 

t  I  do  not  mean  to  deny  that,  in  these  cases,  a  predisposition  to  the  developement 
of  pulmonary  emphysema  exists,  but  the  occasional  cause  is  still  what  I  have  pointed 
out ;  at  least  every  thing  leads  us  to  think  so. 

I  L'Institute,  6  annee,  Janvier,  1838,  no.  223. 

§  Comraunicatio;i  made  by  M.  Cagniard  Latour. 

II  Journal  de  I'lustitut,  6  annee,  Janvier,  1838,  no.  223. 
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6th.  If  we  observe  the  rhythm  according  to  which  the  manometric 
movements  are  produced,  when  i-espiration  is  regular,  we  find  that  these 
movements,  like  the  murmurs  with  which  they  correspond,  are  nearly 
continuous,  and  not  at  all  jerking  in  their  formation.  There  is  a  pause 
between  the  expiration  and  the  inspiration,  that  is,  between  two  complete 
respiratoiy  movements  ;  but  we  cannot  observe  any  very  sensible  inter- 
val between  the  inspiration  and  the  expiration  of  the  same  respiratory 
movement.  In  certain  affections  however,  where  inspiration  is  very 
difficult,  as  in  emphysema  of  the  lungs,  and  some  diseases  of  the  larynx, 
a  short  pause  occm-s  between  the  inspiration  and  the  expiration  of  each 
respiratory  movement.  In  the  determination  of  this  last  result,  and  some 
others  that  I  am  about  to  state,  I  submitted  to  manometric  experiments, 
persons  affected  with  different  diseases  of  the  respii-atory  apparatus.  For 
this  pm-pose  I  adapted  to  the  tube  of  the  manometer  a  glass  funnel, 
which  was  placed  over  the  openings  of  the  mouth  and  nose  of  the 
patient.  It  was  arranged  so  that  no  air  could  escape.  I  have  in  the  same 
manner  experimented  upon  healthy  persons.  It  is  from  a  comparison  of 
these  different  results,  that  the  general  facts  that  precede  and  follow  here 
have  been  derived. 

Vth.  If  the  chest  of  a  person  submitted  to  manometric  experiments,  be 
strongly  compressed,  the  column  does  not  rise  as  high  as  usual  in  inspu'a- 
tion,  but  falls  as  usual  in  expiration.  Hence  we  are  authorized  to  lay 
down  this  principle :  that  the  obstruction  of  the  functions  of  tlie  parietes 
of  the  chest,  produces  a  diminution  of  the  force  of  inspiration,  without 
sensibly  affecting  the  force  of  expiration.  If,  while  an  assistant  observes 
the  manometric  movements,  we  auscultate  the  chest  of  the  person 
experimented  on,  the  result  agrees  entirely  with  what  is  observed  in  the 
manometer :  the  expiratoiy  murmur  continues  normal,  and  the  inspira- 
tory is  diminished.  Have  we  not  indeed  remarked,  that  in  cases  of 
considerable  pleui-itic  effusion,  of  pneumothorax,  of  old  false  membranes 
embracing  the  lung,  the  inspiratoiy  ^murmur  was  much  diminished, 
sometimes  altogether  extinct,  while  the  expiratory  mui'mur  was  little  if 
at  aU  affected ;  in  these  cases  the  obstruction  of  the  function  of  the  tho- 
racic walls  is  produced  by  the  disease  instead  of  by  artificial  compres- 
sion. It  will  be  recollected  that  in  our  experiments  with  sponge  (pages 
15  and  16)  we  arrived  at  this  principle,  that  the  respiratory  murmurs  are 
directly  proportional  to  the  number  of  vesicles  pervious  to  air,  and  to 
the  degree  of  expansion  of  those  vesicles ;  that  the  murmur  increases 
or  diminishes,  with  the  increase  or  diminution  of  these  two  conditions. 
Now,  the  results  of  the  experiment  I  have  just  related  lead  to  the 
same  conclusion.  These  results  furthermore  favour  the  opinion  that 
the  lung  is  passive  in  inspiration  and  active  in  expiration*.  This 
difference  between  the  mechanism  of  the  two  respiratory  movements  is 

•  This  active  power,  moreover,  may  depend  merely  on  the  elasticity  of  the  walls 
of  the  cells. 
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one  of  the  causes  of  tlie  continuance  of  the  expiratory  murmur,  in 
diseases  that  produce  more  or  less  diminution  of  tlie  inspiratory.' 

8th.  In  proportion  as  respiration  assumes  a  more  convulsive  clia- 
racter,  we  find  the  manometric  column  rise  higher  and  higher,  during 
inspiration,  whilst  during  expiration  it  does  not  fall  below  its  normal 
limit.  Tliis  fact  is  the  reverse  of  the  former.  In  this  case  the  mus- 
cular power  is  pushed  to  its  maximum  of  action,  this  power  presides 
over  inspiration  peculiarly,  and  the  latter  is  greatly  augmented,  both 
as  regards  the  movement  and  the  murmur  ;  whilst  the  expiratory  forces 
having  scarcely  suffered  any  change,  the  mm-mur  and  the  movement 
of  expiration  are  produced  in  their  normal  limits.  In  the  preceding 
case,  the  inspiratory  forces  were  restrained,  the  expiratory  remaining 
unchanged ;  the  inspiratory  murmur  and  movement  were  diminished, 
the  expiratory  remained  unaffected. 

9th.  In  certain  circumstances,  however,  where  the  inspiratory  effort 
is  convulsive,  and  where  the  air  does  not  reach  the  air-cells  at  all,  as 
in  a  high  degree  of  emphysema,  as  in  some  asthmatic  paroxysms,  the 
murmurs  and  the  manometric  results  may  disagree ;  then,  indeed,  the 
inspiratory  murmur  is  much  diminished,  though  the  influence  of  inspi- 
ration on  the  manometric  column  is  much  increased.  This  fact  may 
be  presented  in  the  following  form :  the  less  deeply  the  air  passes  into 
the  bronchial  system,  the  more  the  manometric  influence  of  inspiration 
is  increased,  and  the  more  the  inspiratory  murmur  is  diminished.  The 
reason  is  obvious.  Except  in  this,  and  analogous  cases,  there  is  on  the 
contrary,  as  we  shall  hereafter  see,  a  direct  correspondence  between 
the  murmurs,  the  thoracic  movements  and  the  manometric  results. 

If  our  experiments  be  made  on  a  patient  affected  with  considerable 
contraction  of  the  larynx,  or  if  indeed  we  observe  what  occurs  when 
a  person  in  health  breathes  through  a  very  small  opening  of  the  mouth 
or  nostrils,  we  recognize  the  preceding  fact  under  a  different  form, 
and  we  arrive  at  the  following  principle :  the  manometric  influence 
of  expiration  continuing  nearly  the  same,  that  of  inspiration  increases 
in  the  inverse  ratio  of  the  diameter  of  the  respiratory  passages.  Tliis 
influence  is  very  much  increased  if  these  passages  are  greatly  con- 
tracted.   The  thoracic  movements  follow  the  same  law. 

Asphyxia  may  be  produced :  1°.  by  an  obstacle  to  the  movements 
of  the  walls  of  the  chest,  the  respiratory  passages  remaining  free ; 
2°.  by  an  obstacle  to  the  passage  of  air  into  the  pulmonary  cells,  the 
thoracic  movements  being  unobstructed  and  becoming  convulsive : 
now,  the  results  are  reversed  in  these  cases  ;  in  the  one  the  inspiratorjr 
murmur  is  diminished,  the  normal  ratio  between  the  mm-mur,  the 
thoracic  movement,  and  the  manometric  influence  of  inspiration  being 
maintained — in  the  other,  the  inspiratory  mm-mur  is  inci-eased,  this 
ratio  being  destroyed.  There  is  then  no  general  principle  that  expresses 
the  state  of  the  respiratory  murmurs,  of  the   movements,  and  their 
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characters  in  asphyxia  in  general ;  to  find  the  law  that  governs  these 
relations,  it  is  necessary  to  decompose  this  morbid  state  into  the  dif- 
ferent forms  in  which  it  may  present  itself. 

10th.  If  we  try  to  ascertain  by  the  manometer  the  greatest  efforts 
which  the  inspiratory  and  expiratory  forces  are  capable  of  in  a  state 
of  health,  and  if  we  exaggerate  the  two  movements  separately,  we  find 
that  the  expiratory  forces  are  more  powerful  than  those  of  inspiration  ; 
if  we  exaggerate  the  two  movements  at  the  same  time,  we  find  that 
both  are  nearly  equal ;  their  simultaneous  increase  is  at  least  three 
times  their  ordinary  value.  It  is  easy  to  see  what  a  quantity  of 
respiratory  force  is  in  reserve  for  cases  where  it  is  required.  It  is 
easy  to  see  that  some  patients  may  habitually  make  a  very  considerable 
expenditure  of  this  force  without  being  sensible  of  it*. 

11th.  There  is  a  direct  ratio  between  the  force  and  extent  of  the 
thoracic  movements  in  inspiration  and  expiration,  and  the  degree  to 
which  the  manometric  column  rises  or  falls.  The  degree  of  velocity 
with  which  these  movements  are  produced  also  exercises  a  great 
influence  on  the  manometric  results  :  this  influence  is  very  feeble  if 
these  movements  are  slow ;  it  is  considerable  if  they  are  rapid.  The 
force  and  velocity  of  the  manometric  movements  are  two  distuact 
things,  each  influenced  by  the  force  and  velocity  of  the  thoracic 
movements. 

12th.  The  intensity  of  the  respiratory  murmurs  is  directly  proportional 
to  the  force  of  the  thoracic  movements ;  their  duration,  to  their  slow- 
ness combined  with  their  force.  It  is  well  to  know  this  fact;  it 
indicates  the  best  conditions  of  respiration,  for  obtaining  the  gi-eatest 
possible  intensity  of  the  normal  or  morbid  mm-murs. 

13th.  Lastly, -we  may  establish  as  a  general  principlef,  that  there 
iis  a  direct  ratio  between  the  murmurs,  the  thoracic  movements,  and 
I  the  manometric  results.  Whether  we  artificially  produce  morbid  con- 
(ditions  in  the  murmurs  and  movements,  or  analyse  those  conditions 
iin  patients  that  present  them,  the  results  observed  correspond  with 
I  the  preceding  principle. 

14th.  It  results  from  the  experiments  of  M.  Cagniard  Latour,  and 
ffrom  my  own,  that  grave-toned  sounds  produce  the  most  ex- 
ttensive  vibrations. 

Such  is  the  case  with  some  persons  who  have  had  for  a  long  time  an  effusion  in 
tthe  pleura,  and  who  tell  us  they  breathe  naturally,  though  we  find  their  respirations  30 
tand  40. 

t  Except,  indeed,  in  the  circumstances  already  mentioned. 
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ARTICLE  VII. 

MORBID  CHARACTERS  OF  THE  VOICE  AND  OF  THE  COUGH. 

The  morbitl  cliavactevs  of  the  voice  and  cough  have  been  inves- 
tigated with  great  care  by  Laennec  and  the  writers  that  followed  him ; 
perhaps,  however,  the  following  propositions  will  be  found  to  contain 
some  new  facts  or  some  corrections  of  practical  importance.  As  I 
must  return  to  this  subject  in  treating  of  the  diagnosis  of  the  fu-st 
stage  of  phthisis,  (see  part  2nd,  chap.  v.  art.  2  ;  chap.  vii.  art.  1)1  will 
only  notice  here  a  very  small  number  of  the  facts  connected  with  it. 

At  page  25,  no.  14,  I  pointed  out  the  best  mode  of  applying  the 
ear  to  the  chest  in  the  auscultation  of  the  voice.  It  is  very  important 
to  attend  to  the  directions  given  there. 

1st.  In  some  persons,  those  especially  in  whom  the  voice  is  grave  and 
strong,  and  the  chest  somewhat  emaciated,  the  natural  resonance  of  the 
voice  is  so  mai-ked,  that  we  might  mistake  it  for  bronchophony,  some- 
times even  for  pectoriloquy ;  but,  in  sucli  cases,  the  resonance  is  the 
same  in  all  parts  of  the  chest ;  this  circumstance  is  sufl&cient  to  prevent 
any  mistake,  for  there  is  no  morbid  state  in  Avhich  the  voice  presents  this 
geiaeral  and  uniform  resonance. 

2nd.  This  marked  resonance  of  the  voice,  which,  as  I  have  said,  is 
peculiar  to  some  individuals,  is  found  in  almost  all  childi-en  ;  broncho- 
phony and  pectoriloquy  in  them  deserve  less  confidence  than  at  any  other 
age ;  not  so  much  perhaps  on  account  of  this  source  of  error,  against 
which  we  might  guard  in  the  way  I  have  pointed  out,  as  on  accomit  of 
the  extreme  difficulty  of  making  them  produce  an  uniform  vocal  sound, 
and  of  instituting  an  accurate  comparison  between  the  results  obtained 
in  different  parts  of  the  chest.  The  absence  of  pectoriloquy  and  broncho- 
phony has  in  their  case  the  same  negative  value ;  but  when  they  are 
present  we  must  distrust  them,  unless  their  characters  are  veiy  distinctly 
marked. 

3rd.  From  what  I  said  (page  37)  respecting  the  characters  of  the  nor- 
mal resonance  of  the  voice,  it  is  plain  that  in  general,  to  enable  us  to 
place  much  reliance  on  bronchophony  at  the  top  of  the  lung,  especially 
in  front,  it  must  be  very  distinct,  though  not  of  a  liigh  degree ;  but 
that  whenever  a  marked  difference  in  this  respect  is  found  between 
the  summits  of  the  two  lungs,  it  may  be  regarded  as  depending  on  a 
morbid  state. 

4th.  Moreover,  the  bronchophony  which  depends  on  tubercular  or 
other  indurations  of  the  tops  of  the  lungs,  and  which  is  heard  below  the 
clavicles,  is  usually  too  intense  to  be  confounded  with  the  normal  reso- 
nance of  the  voice  ;  not  unfrequently,  there  will  be  more  danger  of 
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confounding  it  Avith  pectoriloquy;  more  especially  as  this,  as  we  will 
slioAv  hereafter  (chapter  3),  may  be  considered  as  only  a  higher  degree  of 
bronchophony.  It  is  well  to  be  aware  of  this  fact,  that  we  may  not 
hastily  infer  the  existence  of  pectoriloquy,  and  mistake  the  first  stage  of 
phthisis  for  the  last.  The  absence  of  the  local  and  general  morbid 
chai'acters  that  coincide  with  the  one,  the  presence  of  those  that  coincide 
with  the  other,  and  the  practice  of  placing  but  a  very  limited  confidence 
in  pectoriloquy,  in  these  circumstances,  unless  it  be  quite  distinct,  are  the 
best  means  of  avoiding  this  mistake.  The  authors  of  the  Compendium 
de  Medecine  Pratique*,  have  fully  comprehended  this  cause  of  error. 

5  th.  There  is  not  always  an  exact  correspondence  between  the  degree 
of  bronchophony  and  the  degree  of  tubercular  infiltration  of  the  top  of 
the  lung.  This  occurs  in  cases  where  a  tolerably  thick  layer  of  healthy 
tissue  intervenes  between  the  ear  and  the  indurated  part.  It  is  easy  to 
see  that  in  such  circumstances,  the  vocal  resonance  must  be  less  than 
when  the  tubercular  induration  is  nearly  complete  in  the  entire  mass  of 
the  top  of  the  lung.  As  this  is  met  with  frequently,  especially  in  the 
early  periods  of  phthisis,  we  must  not  be  too  ready  to  judge  of  the  degree 
of  tubercular  infiltration  from  the  degree  of  bronchophony. '  There  are 
certain  combinations  of  signs,  which  I  will  point  out  in  speaking  of  the 
first  stage  of  phthisis,  that  may  enable  us  to  recognise  the  real  state  of 
the  case. 

6th.  M.  Hirtz  says  in  his  thesis f,  "that  a  kind  of  pectoriloquy 
naturally  exists  at  the  junction  of  the  clavicle  with  the  sternum  and  in 
the  interscapular  space,  and  that  consequently  we  can  draw  no  conclusion 
from  its  existence  in  these  regions."  This  opinion  cannot,  I  think,  be 
admitted  in  a  manner  so  unrestricted.  In  the  first  place,  it  is  not  true 
that  in  the  normal  state  pectoriloquy  is  heard  at  the  sterno-claviciilar 
articulation ;  I  have  convinced  myself  of  the  contrary  in  many  perfectly 
healthy  persons ;  with  respect  to  the  interscapular  region,  we  find  in  it,  in 
most  persons,  in  a  state  of  health,  not  pectoriloquy  but  bronchophony ; 
besides,  tliis  bronchophony  exists  in  a  circumscribed  space  round  the 
root  of  the  lungs,  and  not  over  the  whole  interscapular  region.  Unless 
we  take  it  for  doubtful  pectoriloquy,  we  can  scarcely  mistake  the  nature 
of  the  vocal  resonance  in  this  place.  Moreover,  we  seldom  find  cavities 
here,  another  reason  that  renders  the  mistake  less  likely.  Thus  the  pro- 
position of  M.  Hirtz  will  only  apply  to  the  sterno-clavicular  region  ;  but, 
instead  of  being  general,  it  should  l)e  restricted  to  those  cases  in  which 
pectoriloquy  and  the  different  signs  that  accompany  it  in  phthisis,  are  not 
sufficiently  distinct  to  exclude  doubt. 

7th.  M.  Hirtz  has  brought  forward  many  strong  arguments  against  the 
value,  either  positive  or  comparative,  of  pectoriloquy  as  a  sign  of  disease. 

•  Compendium  dc  Medecine  Pratique,  par  MM.  Monncret  ct  Delaberge,  vol.  1, 
p.  479. 

t  These  inaugurale,  Stratsbourg,  p.  37. 
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My  observations  and  the  comparisons  I  have  made  between  tlie  symptoms 
and  the  pathological  changes,  arc  quite  in  accordance  with  his  con- 
clusions. Most  physicians  accustomed  to  clinical  researches  are  now  of 
opinion  that  pectoriloquy,  considered  as  a  sign  of  cavities,  is  of  far  less 
value  than  was  supposed  in  the  time  of  Laennec.  The  division  of 
it  made  by  him  into  perfect,  imperfect,  •  and  doubtful,  tends  in  itself 
to  make  us  doubt  its  value.  (15) 

8th.  It  is  the  same  with  respect  to  egophony ;  it  is  much  less  frequent, 
much  less  distinct  than  bronchophony,   much  less  characteristic  of 
pleuritic  elfusion,  than  Laennec  supposed.    It  is  probable  that,  in  his 
anxiety  to  find  special  signs  of  each  disease,  he  concealed  from  him- 
self part  of  the  doubt  his  senses  suggested ;  for  he  himself  admits  as  possi- 
ble a  combination  of  bronchophony  and  egophony ;  he  adds  that  this 
combination  presents  several  varieties,  and  that  it  produces  a  certain  de- 
gree of  obscurity  in  the  appreciation  of  the  phenomenon.    Egophony  is 
completely  simulated  by  the  normal  resonance  of  the  voice  in  some  per- 
sons ;  but  then  the  voice  in  them  is  naturally  bleating  or  egophonic. 
This  prevents  our  falling  into  the  error  we  might,  if  we  were  satisfied 
with  appreciating  the  character  of  the  voice  in  such  persons  by  mediate 
or  immediate  auscultation  alone.   Old  persons,  and  especially  old  women, 
have  frequently  this  bleating  voice  ;  we  may  be  certain  beforehand  that 
we  will  hear  egophony  distinct  enough,  in  examining  the  chests  of  such 
persons.     Even  when  no  such  circumstance  exists,  there  is  sometimes  an 
egophonic  character  in  the  vocal  resonance,  in  cases  where  on  examina- 
tion after  death  we  find  only  hepatization  of  the  lung  without  effusion. 
Lastly,  egophony  is  wanting  in  a  great  many  cases  of  pleuritic  effusion, 
in  the  very  conditions  assigned  by  Laennec  for  its  production.   I  pointed 
out  at  page  25,  no.  14,  one  of  the  circumstances  wliich  may  have  led  to 
mistakes  as  to  the  value  of  this  sign.     What  Laennec  has  said  on  this 
subject  would  lead  us  to  think  that  the  very  rule  he  laid  down  for  the 
auscultation  of  egophony,  contributed  very  much  to  make  him  hear  this 
character  of  voice  in  cases  where  his  previous  notions  induced  him  to 
look  for  it.     One  whose  senses  were  higlily  cultivated,  and  whose 
mind  was  extremely  accurate,  expresses  himself  thus  on  the  subject 
of  egophony*:  "in  conclusion,  I  think,  T — that  egophony  has  not,  in 
the  modification  of  voice  it  produces,  any  character  that  essentially  and 
in  all  cases  distinguishes  it  from  bronchophony;  2" — that  it  is  only 
by  the  aid  of  other  symptoms  that  we  can  distinguish  these  two  pheno- 
mena.   I  have  many  times  fallen  into  this  error  of  taking  bronchophony 
for  egophony  :  on  opening  the  body  there  was  no  effusion."   The  authors 
of  the  Compendium  de  Medecine  Pratique  adopt  the  opinion  of  Dance, 
and  say  t :  "  We  gladly  range  ourselves  on  the  side  of  those  observers  who 
consider  egophony  a  fallacious  sign.  We  have  remarked  that  the  bleating 

*  Dance,  Diet,  de  Med.  en  25  vol.  2nd  cd.  t.  4,  p.  415. 
t  Compendium  de  Medecine  Pratique,  vol.  1,  p.  475. 
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voice  seldom  presents  itself  in  a  pure  form,  and  tliat  it  is  often  simulated 
by  the  peculiar  quality  of  the  sound  of  the  voice  in  some  patients." 
M.  Piorry*  regards  egophony  "  as  a  sign  hard  to  meet,  and  still  harder  to 
recognize."  Thus  the  result  of  my  observations  is  sustained  by  that  of 
other  physicians  of  great  expei'ience  in  clinical  practice.  There  are 
others,  contemporaries  of  Laennec,  and  whose  names  alone  are  an 
authority,  who  have  come  to  entertain  great  doubts  as  to  the  value 
attributed  to  egophony  by  the  discoverer  of  auscultation.  M.  Andral  is 
one  of  those.  However,  egophony  exists,  there  cannot  be  a  doubt  of  it ; 
and,  in  certain  cases,  this  character  coincides  with  pleuritic  effusion,  and 
serves  to  characterize  it.  But  we  may  establish  as  a  general  principle  : 
that  it  cannot  give  a  character  of  certainty  to  the  diagnosis,  unless  it  is 
confined  to  one  side  of  the  chest ;  is  audible  posteriorly ;  does  not  coincide 
with  a  naturally  bleating  voice;  is  not  subject,  in  its  existence  or  its 
degrees,  to  the  same  variations  that  the  patient  can  produce  in  his  voice ; 
and  suffers  the  same  changes  in  its  situation  as  occur  in  the  fluid  accord- 
ing to  the  different  positions  the  patient  assvimes.  This  last  character  is 
the  best  we  can  avail  ourselves  of  in  order  to  distinguish  bronchophony 
from  egophony ;  in  fact  the  seat  of  bronchophony  remains  still  the  same 
in  whatever  position  the  patient  is  placed.  Lastly,  egophony  has  no  true 
value  as  a  sign  of  pleuritic  effusion,  unless  it  coincides  with  other  pheno- 
mena, local  or  general,  which  in  themselves  warrant  the  opinion  of  the 
existence  of  effusion  in  the  pleura.  Sometimes  we  see  pleuritic  effusion 
originate  and  develope  itself  under  our  eyes ;  we  follow  its  progress  from 
below  upwards  with  the  aid  of  auscultation  and  percussion.  In  tliis  par- 
ticular case,  egophony  though  it  should  not  combine  aU  the  conditions  I 
have  above  enumerated,  may  still  form  an  element  in  the  diagnosis  ;  but 
then  it  will  rather  aid  than  determine  the  judgment.  Some  writers  f 
think  that  one  of  the  chief  conditions  of  the  admission  of  egophony,  as  a 
sign  of  pleuritic  effusion,  should  be  its  existing  exclusively  in  the  space 
comprised  between  the  vertebral  column  and  the  inner  edg«  of  the 
scapula,  round  the  inferior  angle  of  this  bone,  and  in  a  zone  from  one  to 
three  fingers  in  breadth,  extending  in  the  direction  of  the  ribs  from  the 
middle  of  the  scapula  to  the  nipple.  I  do  not  think  we  ought  to  restrict 
in  this  way  the  seat  of  egophony.  Observations  made  witli  care,  and 
accompanied  by  autopsies,  demonstrate  to  me  that  it  may  exist  in  ahnost 
the  whole  extent  of  the  posterior  and  lateral  part  of  the  chest,  with 
the  exception  of  the  superior  regions. 

9th.  Laennec  has  truly  said  that  egophony  is  only  produced  when  the 
effusion  is  moderate.  AU  the  cases  of  pleurisy  with  effusion  I  have  Seen 
confirm  this  conclusion.  Egophony  appears  when  the  layer  of  effused 
fluid  is  of  moderate  thickness ;  it  disappears  when  the  mass  of  fluid 
is  much  increased,  to  reappear  anew  when  the  effusion  has  diminished. 

'  Percussion  Mediate,  1828,  p.  84.    Traite  do  Diagnost.  t.  1,  p.  581. 

t  Among  otliera  the  authors  of  the  Compendium  do  Medecine  Tratiquc,  t.  1,  p.  475. 
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I  have  often  had  an  opportunity  of  following  thus  step  by  step  the  march 
of  this  phenomenon,  wliich  was  so  happily  traced  by  Laennec.  I  do  not 
recollect  ever  having  heard  egophony  when  the  effusion  was  considerable. 
In  some  patients,  I  have  never  heard  it  at  any  period,  though  they  were 
in  a  favourable  state  for  the  production  of  this  sign,  A  man,  who  lay  in 
the  ward  St.  Louis,  had  an  enormous  effusion  in  the  right  side  of 
the  chest :  the  dilatation  of  the  side  was  very  considerable ;  the  only  dif- 
ference between  it  and  the  sound  side  in  the  reverberation  of  the  voice, 
was  that,  in  the  affected  side,  the  voice  came  direct  to  the  ear,  and  seemed 
to  issue  from  the  depths  of  the  lung,  and  pass  in  a  close  column  till 
it  reverberated  at  a  single  point ;  while,  in  the  healtliy  side,  it  seemed  to 
come  from  all  the  adjacent  parts  of  the  lung,  and  to  reverberate  indis- 
tmctly  over  the  entire  surface  covered  by  the  ear ;  in  short,  it  was  some- 
thing analogous  to  bronchophony.  Several  observers,  relying  on  the  fact, 
that  in  some  cases  we  hear  egophony  in  a  point,  and  cannot  hear  it 
either  above  or  below  this  point,  have  concluded  that  the  effusion  had 
always  a  level,  and  that  this  was  pointed  out  by  the  site  of  tlie  egophony. 
Is  it  not  more  probable  that,  where  egophony  is  produced,  the  layer 
of  fluid  exists  in  a  state  favourable  to  its  production,  while  above 
and  below  this,  it  is  too  thin  or  too  thick  ?  We  have  akeady  seen  that 
egophony  is  not  produced  except  where  the  effused  fluid  has  a  certain 
degree  of  thickness.  Auscultation,  which,  in  these  cases,  exhibits  the 
respiratory  murmurs  diminishing  gradually  from  below  upwards,  and  not 
by  any  means  abruptly,  and  percussion,  which  gives  exactly  the  same 
result  for  the  sound  of  the  chest,  authorise  the  explanation  t  offer.  (16) 

10th.  Laennec  says*  that  the  most  complete  extinction  of  the  voice 
does  not  prevent  the  production  of  pectoriloquy.  But  he  does  not  say  by 
what  characters  we  can  recognise  this  sort  of  pectoriloquy.  I  have  had 
several  opportunities  of  verifying  the  truth  of  the  observation  of  Laennec 
and  of  investigating  these  characters.  Pectoriloquy  presents  in  such 
cases  something  quite  peculiar:  it  is  as  if  one  spoke  mysteriously,  in 
a  whisper,  into  the  very  ear.  The  words  are  perfectly  distinct ;  it  is  the 
mysterious  character  of  the  voice  that  is  especially  striking.  I  do 
not  think  this  phenomenon  can  be  confounded  with  any  other  known 
morbid  sonorous  phenomenon,  it  presents  something  so  peculiar ;  it  is  a 
sort  of  ventriloquy  in  a  whisper,  or  rather  the  voice  of  these  patients 
resembles  that  produced  by  speaking  in  a  low  tone  while  inspiring. 

Ilth.  Little  use  is,  in  general,  made  of  the  morbid  characters  which  the 
cough  furnishes  by  mediate  or  immediate  auscultation.  Laennec  *  has 
described  these  characters  with  great  accuracy,  insomuch  that  I  have 
nothing  to  say  on  the  subject.  There  are  only  two  things  to  which  I 
would  for  a  moment  direct  attention:  1°:  the  normal  reverberation  of 

*  Auscultation  Mediate ;  edit,  de  M.  Andral,  t.  2,  p.  205.    Forbcs's  Trans,  p.  344. 
t  Auscultation  Mediate,  edit.  M.  Andral,  t.  1,  p.  114.  Forbes's  Trans,  p.  49. 
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the  cough ;  2°.  the  cough  called  tubary  by  Lacnnec,  and  bronchial  by 
M.  Andral. 

Laennec  says*:  "the  cough  in  itself,  and  when  the  lungs  arc  quite 
healthy,  produces  no  particular  sound  in  the  chest ;  we  perceive  only  the 
shock  communicated  to  the  thoracic  walls,  and  an  expiration  more 
rapid,  but  perhaps  less  loud  than  the  natural  expiration."  We  would  be 
liable  to  err  in  auscultating  the  morbid  characters  of  the  cough,  were  we 
to  suppose  that  it  produces  no  sound,  in  the  normal  state.  In  healthy 
persons,  whom  I  have  examined  with  the  view  of  determining  the 
character  of  the  reverberation  of  the  cough,  I  have  found  it  a  duU,  low, 
rapid,  and  somewhat  smothered  somid,  a  Uttle  diffused  beneath  the  ear. 

When  the  sound  produced  by  coughing  is  obliged  to  traverse  a  condens- 
ed portion  of  lung  in  its  passage  to  the  ear,  its  characters  are  different 
from  the  above.  The  sound  of  the  cough  is  then  more  intense,  more 
penetrating,  more  resonant ;  and  instead  of  being  diffused  and  irregularly 
scattered  under  the  ear,  it  strikes  it  more  directly  and  in  a  more  limited 
surface  ;  it  passes  into  the  auditory  canal  more  easily  and  more  directly. 
These  characters  of  the  bronchial  cough,  upon  which  writers  have  not 
perhaps  sufficiently  insisted,  are  of  nearly  as  much  value  as  bronchophony 
in  the  diagnosis  of  the  fii-st  stage  of  phthisis,  and  of  some  other  indura- 
tions of  the  lungs.(l7)  With  respect  to  the  morbid  characters  of  the  voice 
and  cough  when  heard  at  a  distance,  it  would  be  going  out  of  my  way 
to  treat  of  them  in  detail ;  I  shaU  only  notice  them  in  speaking  of  th^ 
diagnosis  of  the  first  stage  of  phthisis,  (see  2nd  part,  chap.  5,  art  2). 


ARTICLE  VIII. 

OF  EXAGGERATED  RESPIRATION. 

We  know,  since  the  researches  of  Laennec,  that  when  respiration  is 
much  diminished  in  one  lung,  or  in  a  part  of  one  lung,  it  undergoes  a 
corresponding  increase  in  the  neighbouring  part,  or  in  the  opposite 
lung.  The  respiration  thus  augmented  has  been  called  supplementary/,^ 
because  in  fact  the  sound  part  of  the  lung  then  supplies  the  place  of 
the  diseased  portion ;  it  has  been  called  puerile,  because  it  resembles 
the  respiration  of  infants.  Perhaps  the  name  exaggerated  respiration  is 
more  suited  to  it,  since  it  is  indeed,  as  we  shall  see  presently,  merely  an 
exaggeration  of  the  normal  characters  of  the  respiratory  murmurs. 

Laennec  has  described  it  in  a  general  way  only,  and  has  left  undeter- 
mined its  exact  characters,  the  circumstances  in  which  it  shews  itself,  its 
differential  diagnosis,  its  march,  and  its  value  as  a  diagnostic  and  prog- 
nostic sign.    The  study  of  these  is  of  some  interest,  and  may  throw  much 

*  Auscultation  Mediate,  edit.  M.  Andi-al,  t.  J,  r-  H'^-    Forres's  Trans,  v 
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light  on  tlie  seat,  the  extent,  and  the  course  of  tlie  diseases  in  which 
supplementary  respiration  makes  its  appearance. 

I.  The  character  of  exaggerated  respiration  is,  a  pure  and  simple  in- 
crease of  the  inspiratory  and  expiratory  murmurs.  This  increase  affects 
both  the  intensity  and  duration  of  these  sounds.  The  increase  in  expira- 
tion is  proportionally  greater  than  in  inspiration.  The  inspiratory  murmur, 
Avhose  normal  number  is  10,  may  rise  to  12  and  16  ;  the  expiratory 
may  attain  the  same  elevation.  We  see,  therefore,  that  the  increase  in 
expiration  is  proportionally  much  greater  than  in  inspiration.  This 
exaggeration  of  the  expiration  is  the  most  remarkable  character  of 
supplementary  respiration,  the  one  to  the  accurate  analysis  of  which  we 
should  pay  most  attention,  because  it  may  lead  us  to  suppose  the  existence 
of  a  much  more  serious  morbid  state  than  is  really  present.  The  in- 
crease in  expiration  is  not  always  so  great  as  we  have  just  stated;  it 
may  stop  at  8,  10,  12,  that  of  inspiration  being  15. 

In  exaggerated  respiration,  the  respiratory  sounds  suffer  no  alteration 
by  perversion ;  they  preserve  their  normal  murmur  ;  but  this  murmur 
assumes,  without  however  any  change  in  its  nature,  a  clear  qualiUj, 
which  might,  and  which  has  been  sometimes  confounded  with  a  low 
degree  of  the  bronchial  character.  We  shall  point  out  hereafter  the 
mode  of  distinguishing  them. 

In  short,  the  characters  of  supplementary  respiration  are  three :  1°. 
increase  in  the  intensity  and  duration  of  the  respiratory  murmurs  ;  2". 
a  greater  proportional  increase  in  expiration  than  in  inspiration  ;  3".  a 
slight  shade  of  the  blowing  or  clear  quality.  The  most  general  character 
of  supplementary  respiration,  is  the  simple  exaggeration  of  the  normal 
murmurs,  without  any  change  in  their  nature. 

II.  There  are  several  circumstances  in  which  exaggerated  respiration 
may  be  confounded  with  certain  morbid  forms  of  respiration  whose 
diagnostic  import  is  quite  different.  These  circumstances  are  the  follow- 
ing : 

1st,  The  increase  of  expiration  that  takes  place  in  the  first  stage  of 
phthisis,  may  be  mistaken  for  mere  exaggerated  respiration  ;  the  folloAv- 
ing  characters  wiU  distinguish  them  : 

In  supplementary  respii-ation,  the  increase  in  inspiration  affects  both 
the  duration  and  intensity  of  the  sound — in  phthisis,  the  intensity  alone 
is  augmented,  and  in  general  the  duration  is  diminished. 

In  the  first,  the  number  that  marks  expiration  never  exceeds  that  of 
inspiration — this  often  happens  in  the  second. 

In  the  inspiration  and  expiration  of  phthisis,  the  character  of  augment- 
ation is  combined  with  a  certain  roughness,  hardness,  and  dryness,  which 
are  quite  foreign  to  exaggerated  respiration. 

In  the  first  stage  of  phthisis,  the  bronchial  character  is  sometimes 
preceded  by  a  slight  shade  of  metallic  quality ;  but  this  does  not  shew 
itself  in  inspiration  till  after  it  has  co-existed  with  expiration,  whereas 
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the  sligiit  clear  quality  of  supplementary  respiration  appears  at  once  in 
both  murmurs.  When  the  alterations  of  quality.,  which  belong  to  the  first 
stage  of  phthisis,  exist  in  both  inspiration  and  expiration,  they  have 
become  too  well  marked  to  be  confounded  with  the  slight  shade  of  clear 
quality  of  exaggerated  i-espiration. 

Besides,  in  phthisis,  the  alterations  of  quality  continually  tend  to 
increase  in  intensity  ;  in  supplementary  respiration,  the  clear  quality  we 
have  noticed  remains  always  the  same.  An  obscure  or  dull  sound  on 
percussion  usually  accompanies  the  respiration  of  a  tuberculized  lung ; 
in  supplementary  respiration  the  sound  is  rather  increased  than  dimin- 
ished. 

In  the  first,  the  usual  seat  of  the  morbid  characters  is  the  top  of  the 
lung ;  they  are  localized  below  the  clavicle — this  localization  is  very  rare 
in  the  other. 

2nd.  In  emphysema  of  the  lungs  there  is  also  increase  of  expiration, 
as  in  exaggerated  respiration  ;  but  these  two  morbid  states  difier  essen- 
tially in  other  respects : — in  emphysema,  the  inspiration  is  diminished  at 
the  same  time  that  the  expiration  is  increased.  With  these  characters 
is  joined  that  of  roughness  and  dryness.  The  sound  on  percussion  is 
almost  tympanitic.  These  characters  usually  exist  over  the  whole  extent 
of  the  chest. 

Nothing  of  this  kind  is  met  in  supplementary  respiration  ;  moreover, 
the  accompanying  signs  render  the  diagnosis  easy. 

3rd.  Between  exaggerated  respiration,  and  rather  strong  natural 
respiration  in  the  adult,  there  is  this  difference :  that,  in  the  latter, 
expiration  has  at  the  most  increased  only  1,  2  or  3  degrees,  that  respira- 
tion is  the  same  in  all  parts  of  the  chest,  and  that  there  is  not  the 
co-existence  of  any  morbid  phenomenon — whilst,  in  the  foimer,  these 
circumstances  are  reversed.  The  same  differential  signs  apply  to 
exaggerated  respiration  compared  with  the  respiration  of  the  child ;  but 
other  circiunstances  may  also  serve  to  distinguish  them  :  both  present  in 
their  quality  a  shade  which  reminds  one  of  the  first  degrees  of  metallic 
quality ;  but  we  feel  distinctly  that,  in  the  respiration  of  the  child,  the 
penetration  of  the  air  into  the  pulmonary  tissue  is  more  easy,  more 
uninterrupted,  more  complete,  and  more  profound  than  in  exaggerated 
respiration. 

4th.  The  differential  diagnosis  between  exaggerated  respii'ation  and 
the  normal  respiration  of  the  adult  or  child  may  in  fact  become  neces- 
sary. Exaggerated  respiration  has  been  sometimes  regarded  as  the 
purest  and  most  complete  natural  respiration ;  the  expiratory  murmur 
that  accompanies  and  makes  part  of  it  has  been  taken  for  a  distinct, 
independent  morbid  sound ;  this,  however,  was  at  a  time,  when  the 
existence  of  two  distinct  respiratoiy  murmurs  was  not  fully  admitted. 
Such  is  the  following  passage,  in  which  the  characters  derived  from 
auscultation  in  lobular  pneumonia  are  analyzed :  "  With  the  exception  of 
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these  cases  in  which  the  inflamed  lobules  are  situated  towards  the  exterior 
of  the  lung,  we  hear  at  every  point  of  the  thoracic  walls,  vesicular  res- 
piration as  pure,  complete,  and  profound,  as  in  the  normal  state.  In 
some  cases  of  this  kind,  however,  I  have  been  struck  by  tlie  appearance 
of  a  phenomenon  which  usually  shews  itself  when  a  certain  quantity  of 
tubercles  are  developed  in  the  parencliyma  of  the  lung ;  I  mean  the 
expiratory  murmur  :  I  have  heard  it  distinctly  in  persons  in  whom  the 
diflferent  rational  signs  of  pneumonia  were  strikingly  manifested,  at  the 
same  time  that  neither  the  sound  of  the  chest  on  percussion,  nor  the 
vesicular  mui-mur  was  in  any  degree  altered.  As  the  disease  advanced 
towards  resolution,  the  expiratory  murmur  gradually  disappeared,  and 
the  cure  once  complete,  no  further  trace  remained  of  it*."  This,  which 
is  here  noted  as  occurring  in  some  cases,  is  a  general  fact,  but  more  or 
less  marked  according  to  the  nature  of  the  case. 

III.  Three  circumstances  may  produce  exaggerated  respiration : 
1°.  nervous  influence,  more  or  less  transitory,  which  I  merely  notice; 
2°.  external  physical  influences,  which  it  is  equally  useless  to  dwell  upon  ; 
3".  internal  physical  influences,  which  are,  in  general,  organic  alterations. 
The  exaggerated  respiration  that  depends  on  nervous  influence  is  charac- 
terized by  being  general  and  transitory,  by  returning  to  its  normal  limits 
as  rapidly  as  it  passed  them.  It  is  the  same  in  general  with  respect  to 
exaggerated  respiration  depending  on  external  physical  influences.  On 
the  contrary,  the  essential  character  of  supplementaiy  respiration  depend- 
ing on  internal  physical  causes,  especially  organic  causes,  is,  that  it  is 
localized  in  some  one  part  of  the  respiratory  apparatus,  and  that  it 
appears,  and,  still  more,  disappears  slowly,  like  the  alteration  that  pro- 
duces it. 

The  general  principle  that  governs  this  third  class  of  causes,  is  that : 
whenever  respiration  is  impeded  in  a  portion  of  the  lungs,  the  sound  parts 
supply  the  want  of  respiration  in  the  diseased.  Now,  the  degree  and  extent 
of  supplementary  respiration  is  always  proportional  to  the  degree  and 
extent  of  obstruction.  The  lung  that,  in  the  normal  state,  respires  as  1 
in  each  of  its  parts,  will  respire  as  2  in  its  superior  half,  if  the  inferior 
has  entirely  ceased  to  act.  In  the  article  Auscultation  of  the  Diet,  de 
Med.  Pratique  (torn.  3,  p.  655)  M.  Andi-al  has  properly  dwelt  on  the 
obstacles  to  circulation  and  respiration,  considered  as  causes  of  exaggera- 
ted respiration. 

It  is  in  pnemnonia  especially  that  exaggerated  respii'ation  presents  its 
most  elevated  forms.  It  is,  in  general,  more  intense  in  proportion  as  the 
parts  in  which  it  exists  ar-e  nearer  the  affected  parts :  hence,  it  is  more 
intense  when  it  presents  itself  in  one  half  of  the  lung,  the  other  half 
being  affected,  than  when  it  exists  in  the  whole  of  one  lung,  the  other 
being  diseased  in  its  entire  mass;  when  the  pneumonia  occupies  the 

*  Auscultation  mediate;  edit,  de  1837,  vol.  1,  p.  648. 
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posterior  of  one  side  of  tlic  cliest,  it  is  more  intense  in  the  anterior  part 
of  this  side,  than  in  the  opposite  sound  side. 

Supplementary  respiration  may  manifest  itself  in  any  part  of  the 
chest ;  but  we  meet  it  more  frequently  in  the  front  than  behind,  and 
above  than  below.  It  is,  as  I  have  said,  always  most  intense  in  the  parts 
most  near  the  seat  of  the  disease.  Hence,  its  diagnostic  value  in  certain 
cases  where  the  existence  and  seat  of  the  affection  are  doubtful,  as,  for 
example,  in  cases  of  central  pneumonia. 

Its  character  is  to  decrease  in  proportion  as  we  recede  from  its  place 
of  maximum  intensity,  and  to  become  confounded  either  Avith  the  natural 
or  the  morbid  respiration,  according  to  the  direction  in  which  we  move. 

The  signs  Avith  which  it  co-exists  are  those  of  the  diseases  that  pro- 
duce it.  These  signs  are  sometimes  very  obscure.  Combined  with 
supplementary  respiration,  they  sometimes  simulate  remarkably  other 
affections.  It  would  be  tedious  to  descend  into  the  details  of  these  dif- 
ferential diagnoses ;  the  distinction  will  be  in  general  easy,  when  the 
mind  has  clearly  before  it  the  general  principles  that  govern  the  different 
modifications  of  the  normal  murmurs. 

IV.  In  general,  exaggerated  respii-ation  begins  along  with  the  disease 
itself;  it  then  shows  itself  in  its  immediate  neighboui'hood ;  it  follows 
all  its  phases :  increases,  decreases,  and  disappears  with  it,  in  this  case, 
its  duration  is  the  same  as  that  of  the  disease  that  produces  it.    But,  in 
certain  circumstances,  it  does  not  make  its  appearance  till  the  period  of 
resolution ;  then,  it  exists  not  only  in  the  vicinity  of  the  affected  part, 
but  in  the  part  itself:  respiration,  which  had  been  at  first  much  dimin- 
ished there,  rises  by  degrees,  and  reaches  its  normal  standard;  but 
instead  of  stopping  here,  it  sometimes  passes  several  degrees  beyond  it, 
and  then  constitutes  supplementary  respiration.    This  occurs  in  pneu- 
monia, whenever  resolution  takes  place  by  successive  steps.    Suppose,  for 
example,  a  pneumonia  occupying  all  the  posterior  part  of  a  lung  :  reso- 
lution, instead  of  proceeding  uniformly  in  all  the  affected  parts,  takes 
place  from  above  downwards,  in  such  a  way,  that  the  superior  part  of 
the  lung  has  resumed  its  functions,  while  the  inferior  part  is  still  hepa- 
tized :  in  such  a  case  then  we  find  supplementary  respiration  appear  suc- 
cessively from  above  downwards,  and  disappear  above,  in  proportion  as 
with  the  process  of  resolution  it  is  propagated  downwards.    In  this  par- 
ticular case,  the  production  of  exaggerated  respiration  rests  on  the  same 
principle  as  in  ordinary  cases ;  that  is,  that  the  portion  of  lung  Avhich 
first  returns  to  its  normal  state  supplies  the  place  of  that  which  is  inef- 
fective, and  ceases  from  its  exaggerated  action,  when  the  latter  has 
resumed  its  normal  condition. 

Supplementary  respiration  has  three  periods  in  its  duration  :  it  is  feeble 
at  first ;  increases  afterwards  in  proportion  to  the  impediment  to  respi- 
ration ;  decreases  as  this  diminishes,  and  disappears  with  it.  However, 
its  disappearance  does  not  always  correspond  with  the  time  of  the  com- 
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plete  resolution  of  the  disease :  it  continues  for  some  time  after  every 
trace  of  the  affection  has  disappeared,  sometimes  several  days,  sometimes 
more.  Its  continuance  in  this  way,  when  the  resolution  of  the  disease  is 
complete,  appears  to  depend  on  a  kind  of  habit  of  respiring  more  strongly 
than  usual,  which  the  patient  has  acquired,  and  which  only  ceases  by 
degrees.  In  fact  the  production  and  the  different  degrees  of  exaggerated 
respiration  are  influenced  by  two  causes  :  1°.  the  facility  with  which  the 
air  penetrates  the  air  cells ;  2°.  the  force  employed  by  the  patient  to 
effect  this  penetration.  The  first  ceasing  by  the  resolution  of  the  malady, 
the  second  is  sufficient  to  keep  up,  for  a  time,  the  exaggerated 
respiration. 

In  this  kind  of  respiration,  inspiration  returns  to  its  normal  state 
sooner  than  expiration.  This  is  one  of  the  applications  of  the  general 
principle  I  formerly  laid  down,  namely,  that  in  all  kinds  of  morbid  respi- 
ration when  the  expiratory  murmur  is  increased,  it  returns  to  its  normal 
state  more  slowly  than  the  inspiratory. 

We  may  say,  in  general,  that  the  progress,  the  degrees  and  the  modifi- 
cations of  supplementary  respiration,  are  regulated  by  the  progress,  the 
degrees  and  the  forms  of  the  diseases  that  determine  its  existence. 
Hence  its  diagnostic  value  in  these  affections. 

V.  In  fact,  exaggerated  respiration  is  to  the  disease  on  which  it 
depends,  what  the  shadow  is  to  the  substance.  It  may  lead  us  to 
suspect  the  existence  of  an  obscure  affection,  hidden  deeply  in  the  in- 
terior of  the  lungs,  or  enable  us  to  discover  its  site  when  other  signs 
have  proved  its  existence.  We  have  had  this  year  at  the  hospital 
la  Charite,  in  St.  Louis's  ward,  three  patients  affected  with  central  pneu- 
monia :  the  rusty,  straw  coloured,  viscous  sputa,  and  the  entire  general 
phenomena  left  no  doubt  of  the  existence  of  pneumonia,  and  yet  none  of 
the  usual  local  signs  of  this  disease  could  be  discovered  either  by  auscul- 
tation or  percussion ;  there  was  no  pleuritic  pain,  we  knew  not  on  which 
side  the  pneumonia  was,  but  the  existence  of  well  marked  supplementary 
respiration  in  one  of  the  sides  soon  removed  all  doubt :  and  in  fact  in  two 
of  the  cases  the  pneumonia  extended  from  the  centre  to  the  circumfe- 
rence ;  bronchial  character  and  crepitating  ronchus  made  their  appear- 
ance, and  the  diagnosis  founded  on  the  supplementary  respiration,  was 
thus  confirmed.  In  the  other  case,  the  exaggerated  respiration  dis- 
appeared along  with  the  morbid  character  of  the  sputa  and  the  general 
phenomena. 

When  supplementary  respiration  exists  to  a  considerable  degree  in  the 
whole  extent  of  one  side  of  the  chest,  it  should  lead  us  to  suspect  some 
affection  of  a  serious  character,  if  not  in  its  nature,  at  least  in  its  degree 
and  extent,  in  the  other  side.  It  is  however  necessary  to  remember  that 
there  is  not  always  an  exact  correspondence  between  the  degree  of  exag- 
gerated respiration  and  the  degree  of  the  affection  upon  which  it  depends. 
In  some  persons,  this  intensity  of  supplementary  respiration  is  perhaps  as 
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much  owing  to  an  easily  excited  nervous  system,  as  to  the  organic  alte- 
rations themselves. 

Perhaps  if  the  symptomatic  and  anatomical  facts  that  correspond  were 
accurately  analysed,  we  woidd  find  that  the  character  of  augmentation  of 
the  expiratory  murmur  which  respiration  presents  in  several  morbid  cir- 
cumstances, is,  in  the  end,  but  the  character  of  exaggerated  respiration  ; 
and  that  the  differences  we  observe  in  these  cases  depend  entirely  on  the 
combination  of  different  morbid  characters  with  the  exaggeration  of  the 
inspiratory  and  expiratory  murmurs ;  but  this  study  not  being  of  a  kind 
to  add  to  or  take  from  the  value  of  the  morbid  characters  just  passed  in 
review,  and  therefore  not  being  of  any  practical  use,  I  will  not  occupy 
myself  with  it  here.  (18) 


ARTICLE  IX. 

OF   THE  PULMONARY  CRUMPLING  MURMUR  OR  RONCHUS. 

For  some  years  past,  in  carefully  auscultating  the  chest  in  certain 
classes  of  the  sick,  I  have  been  struck  by  a  sound  which  is  quite  peculiar 
and  different  from  aU  those  hitherto  described,  and  which  is  sufficiently 
permanent  to  have  allowed  me  to  study  its  character,  progress,  &c.  The 
impression  this  sound  leaves  on  the  ear,  is  that  of  the  crumpling  of  a  tis- 
sue pressed  against  a  hard  body ;  and  as  there  is  every  reason  to  think 
that,  in  this  case,  it  is  the  pulmonary  tissue  that  is  thus  crumpled,  it  is 
natural  to  call  the  soimd  so  produced  pulmonary  crumpling  sound. 

I.  Its  physical  characters. 

The  general  character  of  this  sound  is  that  it  gives  the  ear  the  sensa- 
tion of  squeezing  or  crumjjling.  This  sensation  is  so  peculiar  that  we 
always  recognize  it  easily  from  this  general  character.  It  seems  as  if  the 
eye,  receiving  the  same  impression  as  the  ear,  saw  the  pulmonary  tissue 
struggling  with  effort  and  with  noise  against  the  obstacle  that  obstructs 
its  expansion. 

The  pulmonary  crumpling  sound  may  present  different  forms  and 
degrees :  1".  in  its  highest  degre  it  is  the  new  leather  creak  (Iruit  da 
cuir  neu/J,  not  differing  from  that  of  pericarditis  except  in  its  quality, 
which  is  somewhat  more  acute ;  2°.  in  a  less  marked  form  it  is  a  kind  of 
plaintive  moaning  sound,  varying  in  tone  with  the  state  of  oppression  of 
the  patient,  with  the  force  and  rapidity  of  the  respiration ;  3°.  lastly 
in  a  stiU  lower  degree,  which  is  the  weakest  and  most  common  form,  it 
perfectly  resembles  the  light,  quick,  dry  sound  produced  by  blowing  on 
very  fine  paper. 

Although  it  is  sometimes  very  intense  where  it  is  audible,  it  is  very 
seldom  propagated  beyond  the  point  in  whicli  it  is  generated.    For  this 
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reason,  and  from  the  limited  extent  of  surface  it  commonly  occupies,  it  is 
necessary,  in  most  cases,  to  listen  with  some  attention  to  be  able  to  hear 
and  analyse  this  sound. 

In  general  it  co-exists  with  inspiration  alone  ;  I  have  however  several 
times  heard  it  during  both  inspiration  and  expiration  ;  but  more  marked 
in  the  former. 

The  intensity  of  this  sound  is  in  general  pro]iortional  to  the  force  with 
which  the  patient  respires.  This  is  what  we  should  expect :  the  column 
of  air  that  struggles  to  dilate  the  lung  being  stronger  and  more  rapid, 
the  crumpling  of  the  pulmonaiy  tissue  being  greater,  the  sound  produced 
in  this  way  must  be  more  intense. 

Some  phthisical  patients  are  sensible  of  a  feeling  of  restraint,  of 
uneasiness,  sometimes  even  of  pricking  pain,  in  the  points  where  the  pul- 
monary crumpling  sound  is  heard.  But  with  the  far  greater  number  of 
patients  there  is  no  direct  connexion  between  these  two  classes  of  phe- 
nomena ;  for  the  morbid  feelings  above  noticed,  are  met  with  in  a  veiy 
large  number  of  cases  in  which  the  crumpling  sound  does  not  exist  at 
all ;  and  vice  versa.  We  find  also  these  two  classes  of  phenomena  exist- 
ing separately  in  distinct  parts  of  the  chest.  They  are  therefore  two 
effects  of  a  common  cause,  the  anatomical  alteration  of  the  lung,  but 
effects  independent  of  each  other.  I  have  as  yet  seen  only  a  few  cases 
in  which  there  appeared  to  be  a  kind  of  dependence  between  these  two 
phenomena.  In  one,  for  example,  a  well  marked  pulmonary  criunpling 
sound  existed  at  the  top  of  the  left  Irag,  and  the  patient  felt  in  the  same 
part  a  sensation  of  inward  rubbing,  which,  he  said,  made  respiration 
more  difficvilt  there  than  on  the  opposite  side.  The  alteration  increased, 
the  local  phenomena  assumed  a  more  intense  form,  the  crumpling  sound 
disappeared,  and  with  it  the  feeling  of  inward  rubbing. 

II.  Diseases  in  ichich  it  appears. 

Notwithstanding  the  care  with  which  I  have  examined  eveiy  patient  I 
met  affected  with  diseases  of  the  chest,  I  have  as  yet  heard  the  pulmona- 
ry crumpling  sound  in  the  three  following  circumstances  only :  1  °.  in  a 
woman  who  died  in  1834  at  the  hospital  Saint  Antoine,  both  whose 
lungs  were  compressed  by  an  enormous  encephaloid  tumour  seated 
in  the  anterior  mediastinum ;  2°.  in  a  patient,  who  lay  at  No.  1 7  ward  of 
St.  Martha,  hospital  of  la  Charite,  in  whom  we  found,  on  autopsy,  at  the 
top  of  the  left  lung,  a  very  large  non-tuberculous  cavity,  regular  iu 
form,  containing  only  air,  and  bounded  supei*ficially  by  walls  two  or 
three  lines  thick,  firm,  flexible,  and  resembling  perfectly  a  piece  of 
leather  of  the  same  thickness.  In  this  case,  the  pulmonary  crumpling 
sound,  which  was  veiy  intense,  was  produced  by  the  to  and  fro  motion  of 
this  wall,  caused  by  the  passing  of  the  air  in  and  out  of  the  cavity ;  in 
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this  ease,  too,  the  sound  was  heard  both  in  inspiration  and  expiration. 
3°.  Lastly,  tliis  soimd  is  heard  chiefly  in  the  first  stage  of  phthisis. 

1st.  It  is  only  at  a  certain  epoch  of  phthisis  that  this  sound  is  met. 
This  epoch  includes  the  last  half  of  the  first  stage  and  the  commence- 
ment of  the  second.  Sometimes  I  have  seen  it  appear  before  the  qualitij 
of  the  respiration  had  assumed  the  bronchial  character  ;  but,  in  general, 
I  have  found  both  make  their  appearance  at  the  same  time.  It  has 
always  disappeared  when  the  dry  crackling  ronchus  had  passed  to  the 
moist  state ;  when  the  bronchial  character  had  acquired  great  intensity 
and  extended  from  expiration  to  inspiration,  that  is,  when  the  softening 
of  the  tubercles  had  commenced.  I  have  never  seen  it  persist  during  the 
formation  of  cavities,  unless  it  was  produced  in  their  vicinity. 

2nd.  Not  having  seen  the  patient  in  the  first  case  I  mentioned,  during 
the  early  periods  of  the  developement  of  the  tumour,  I  cannot  say  exactly 
what  may  be  the  precise  degree  of  pressure  a  tumour  must  exercise 
on  the  lung  to  produce  the  crumpling  sovmd  ;  but  one  thing  is  certain, 
that,  both  in  this  case  and  in  the  second,  the  sound  was  more  marked  than 
in  cases  of  phthisis. 

3rd.  In  the  first  stage  of  phthisis,  the  puhnonary  crumpling  sound  co- 
exists ^vith  the  other  signs  of  this  period :  thus,  with  the  dry  craclding 
ronchus ;  with  the  bronchial  character  in  expiration  alone,  or  in  both 
expiration  and  inspiration,  but  at  a  low  degree  ;  with  an  increase  of  the 
duration  and  intensity  of  expiration,  expressed  by  the  numbers  10  or  15; 
with  a  diminution  of  the  duration  of  inspiration,  expressed  by  the  num- 
bers 6  or  8  ;  with  marked  dullness  of  sound  on  percussion  and  decrease 
of  the  vibration  of  the  voice  in  the  corresponding  point ;  lastly,  with  dis- 
tinct bronchophony. 

4th.  The  signs  that  coincided  with  this  sound  in  the  case  of  the  non- 
tuberculous  cavity,  were :  mucous  ronchus  with  large  bubbles,  gurgling 
ronchus,  and  cavernous  respiration.  The  only  sign  coexisting  with  this 
sound,  that  was  remarkable,  in  the  case  of  tumom-  in  the  mediastinum, 
was  extraordinaiy  diminution  of  the  inspiratory  murmur. 

5th.  The  site  of  the  crumpling  sound  is  wherever  the  anatomical  con- 
ditions necessary  for  its  production  exist ;  in  the  case  of  mediastinal 
tumour  it  was  heard  in  the  front  of  the  chest,  and  some  way  down  both 
sides ;  in  the  patient  who  had  the  large  excavation  in  the  top  of  the  lung, 
it  was  produced  around  the  part  that  was  dull  on  percussion.  In  phthisis, 
it  exists  at  the  tops  of  the  lungs  only ;  most  usually  in  front  below  the 
clavicle,  sometimes  behind  in  the  supra-spinal  fossa.  I  have  scarcely 
ever  observed  it  at  the  same  time  in  both  sides.  In  fact  we  seldom  find 
the  tops  of  both  lungs  effected  by  phthisis  to  the  same  extent,  and  under- 
going at  the  same  time  equal  alteration;  almost  always  one  is  more 
changed  than  the  other ;  we  have  then,  in  the  one  where  the  pulmonary 
crumpling  sound  does  not  exist,  the  signs  of  a  period,  either  earlier 
or  later,  than  that  at  which  this  phenomenon  usually  appears. 
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6th.  It  was  only  in  one  case,  that  in  which  the  sound  existed  in 
its  most  intense  form,  that  I  was  able  to  perceive  by  the  touch  any  trace 
of  the  pulmonary  crumpling  ;  and  even  here  the  vibration  produced  hj 
it  was  very  slight,  often  indeed  very  obscure.  This  sound  differs  very 
much  in  that  respect  from  the  pleuritic  friction  sound,  which  is  usually 
accompanied  by  a  vibration  very  easily  felt.  It  is  easy  to  conceive, 
indeed,  that  friction  should  be  more  capable  of  producing  vibrations  per- 
ceptible to  the  hand  than  mere  crumpling. 

III.   Relation  leticeen  the  sound  produced  and  the  physical  state  of  the 

organ. 

I  have  often  had  an  opportunity  of  examining  tlie  lungs  in  cases 
where  the  crumpling  sound  had  been  audible  tiU  death.  1°.  In  the  case 
of  tumour  in  the  mediastinum,  both  lungs  were  flattened  anteriorly,  tliey 
presented  here  and  there  indurated  nuclei,  and  it  was  obvious  that  the 
column  of  air  introduced  by  inspiration  must  have  found  it  difficult 
to  dilate  the  surrounding  pulmonary  tissue.  This  state,  it  is  plain,  is  very 
analogous  to  that  of  a  tuberculized  lung.  2°.  In  a  consumptive,  who 
died  in  the  hospital,  the  superior  half  of  the  left  lung  (where  the  crump- 
ling sound  was  heard)  was  enveloped  by  a  thick  false  membrane,  which 
was  also  adherent  to  the  pleura  opposite  ;  the  top  of  the  lung,  thus  im- 
prisoned, was  reduced  to  nearly  half  its  volume,  and  its  expansion  very 
much  impeded.  Furthermore,  the  entire  circumference  of  this  part  of 
the  lung  was  infiltrated  with  miliary  tubercles  which  rendered  this  outer 
layer  tolerably  dense,  while  its  central  part  was  still  quite  pervious  to  air. 
In  the  top  of  the  right  lung,  where  the  crmnpling  sound  had  never  been 
heard,  only  some  few  very  small  miliary  tubercles  were  found  scattered 
here  and  there,  In  another  patient,  who  died  in  the  hospital  of  disease 
unconnected  with  the  chest,  we  found  the  cause  of  a  puhnonary  crump- 
ling sound,  which  had  been  heard  at  the  right  side,  to  be  some  large 
tubercles  seated  in  the  top  of  the  lung.  In  this  case  there  was  no  adhe- 
sion of  the  pleuree.  3°.  In  the  patient,  that  died  at  No.  17  ward  of  St. 
Martha,  a  thick,  dense,  indurated  layer  of  pulmonary  tissue,  resembling 
a  piece  of  leather,  Avas  kept  continually  flapping  forwards  and  backwards 
by  the  passing  of  the  air  in  inspiration  and  expiration  in  and  out  of  the 
cavity  it  surrounded. 

In  conclusion,  we  see  that  the  anatomical  conditions  of  production  of 
the  pulmonary  crumpling  sound,  are  the  following :  1°,  a  mechanical 
obstacle  to  the  expansion  of  the  lung ;  this  obstacle  having  its  origin, 
either  at  the  exterior  or  the  interior,  or  in  both  at  the  same  time ; 
2",  lobular  induration  of  the  pulmonary  tissue,  so  that,  in  the  midst 
of  spots  impervious  or  almost  impervious  to  air,  there  are  still  some 
tolerably  free  ;  3",  the  alternate  flapping  to  and  fro  of  a  thick  and  dense 
lamina  of  fibrous  tissue. 
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IV.  Its  diagnostic  aud prognostic  value. 

I  have  seen  several  cases  in  which  aneurismal  or  other  tumours  com- 
pressed the  lungs  to  a  certain  extent ;  but  in  two  of  them  only  was  the 
crumpling  sound  to  be  heard.  In  these  two  it  was  quite  constant,  well 
marked,  and  so  distinct  that  it  was  impossible  to  mistake  it.  In  such 
cases  then,  the  existence  of  this  sound  is  an  additional  sign  to  those  fur- 
nished by  auscultation  and  percussion ;  but  we  can  infer  nothing  from 
its  absence. 

This  sound  existed  in  about  i  of  the  cases  of  phthisis,  in  wbich  I  care- 
fully noted  the  auscultatory  signs.  The  smallness  of  this  number  de- 
pends no  doubt  on  the  circumstance,  that  as  it  exists  only  during  a 
limited  period,  it  is  unobserved  in  several  cases.  When  this  sign  does 
exist,  however,  it  is  tolerably  constant ;  it  is  not  like  some  other  sono- 
rous phenomena,  unsteady  or  fugitive.  By  making  the  patient  respire  in 
a  suitable  manner,  we  may  always  hear  it,  provided  the  period  of  its  du- 
ration be  not  passed.  In  conclusion,  its  situation  almost  exclusively  in 
the  top  of  the  lung,  its  coexistence  almost  constantly  with  the  other  signs 
that  suggest  tbe  idea  of  phthisis,  its  progress  regulated  by  laws  that  do 
not  vary,  give  it  considerable  weight  as  a  sign  of  phthisis  in  the  cases 
where  it  exists,  at  the  same  time  that  we  can  di'aw  no  conclusion  from  its 
absence.  As  it  never  appears  except  in  the  earliest  stage  of  the  disease, 
the  prognosis  derived  from  it  is  only  serious,  on  account  of  the  usual  pro- 
gress of  the  malady  of  which  it  is  a  sign.  It  is  almost  always  in  cases  of 
acute  phthisis  I  have  met  it ;  in  fact  the  miliary  form  of  tubercular  infil- 
tration, a  form  by  much  the  most  frequent  in  acute  phthisis,  seems  more 
favourable  than  any  other  to  the  developement  of  this  sound. 

V.  Progress  of  the  pulmonary  crumpling  sound. 

We  have  already  seen  at  what  period  of  phthisis  it  appears,  and  wben 
it  ceases  to  exist.  When  we  can  thus  follow  it  during  its  entire  dura- 
tion, we  find  it  at  first  very  slight,  very  feeble,  though  ahvays  giving  to 
the  ear  a  peculiar  and  very  distinct  sensation.  After  some  time  it  aug- 
ments a  little,  because,  independently  of  the  gradual  increase  of  the  phy- 
sical alteration  of  the  lung,  the  oppression  of  the  chest,  and  the  conse- 
quent increased  respiratory  efforts  made  by  the  patient,  render  it  more 
intense.  When  it  is  about  to  disappear  it  becomes  more  moist,  less 
rough,  less  hard ;  we  hear  it  less  distinctly,  and  at  length  we  hear  it  no 
more.  Its  duration  varies,  according  as  the  disease  is  acute  or  chronic  in 
its  progress ;  in  the  latter  case  it  persists  a  very  long  time  ;  in  the  first,  it 
sometimes  appears  only  for  a  few  days,  and  disappears  suddenly.  It 
continued  constantly  in  the  patient,  whose  lungs  were  compressed  by  the 
encephaloid  tumour,  and  also  in  the  patient  that  had  the  excavation  in 
the  top  of  the  left  lung. 
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VI.  Its  differential  diagnosis. 

1st.  The  plienomenon  with  which  it  may  be  most  easily  confounded, 
is  the  dry  crackling  ronchus,  (see  farther  on,  crackling  ronchm,  Art.  X.) 
Both  are  usually  met  with  in  the  top  of  the  lung ;  both  appear  in  inspi- 
ration chiefly  ;  both  have  a  rough,  hard,  dry,  and  well  marked  character ; 
both  belong  to  the  same  period  of  phthisis  ;  and  yet  they  are  two  veiy 
distinct  phenomena :  the  crackling  ronchus  is  infinitely  more  frequent 
than  the  crumpling  sound,  and  the  impression  it  makes  on  the  ear  is 
altogether  different.  In  the  one  case,  it  is  a  single  rapid  sound,  which 
arises  and  ceases  instantaneously,  like  the  sound  caused  by  the  sudden 
rent  of  a  piece  of  silk ;  its  tone  is  essentially  gi'ave :  in  the  other  case, 
the  tissue  seems,  instead  of  crackling  and  being  torn,  to  be  crumpled,  or 
to  unfold  itself;  the  sound  is  more  prolonged,  more  continuous;  its  tone 
is  rather  more  acute. 

2nd.  The  piilmonary  crumpling  sound  is  so  different  from  the  sibilant 
and  sonorous  ronchi,  which  are  also  sometimes  heard  at  the  top  of  the 
lung,  that  with  a  little  experience  in  auscultation,  it  cannot  be  con- 
founded with  these ;  and  still  less  with  the  different  moist  bubbling 
ronchi,  which  may  be  met  with  in  the  same  situation  ;  the  bubbling  and 
the  moist  character  are  both  so  unlike  the  crumpling  sound,  that  the  ear 
is  never  tempted  to  compare  them. 

3rd.  The  pleuritic  friction  sound  might  more  easily  be  mistaken  for 
the  puhnonary  crumpling.  We  may  distinguish  them  by  the  following 
characters  : — the  latter  is  continuous ;  in  listening  to  it,  the  ear  feels  no 
sensation  of  displacement ;  it  is  produced,  ahnost  exclusively,  in  the  top 
of  the  lung ;  it  coexists  with  the  signs  of  the  earliest  stage  of  phthisis ; 
the  patient  has  usually  no  sensation  from  it ;  the  hand  cannot  appreciate 
it,  and  it  exists  almost  exclusively  in  inspiration.  The  pleuritic  friction 
sound,  on  the  contrary,  is  composed  of  little  jerks  or  shocks ;  the  ear 
receives  the  sensation  of  displacement  from  above  downwards,  and  from 
below  upwards,  according  as  it  is  heard  during  inspiration  or  expiration  ; 
it  almost  always  coexists  with  both  periods  of  respiration  ;  it  is  usually 
produced  in  a  part  (the  middle  of  the  posterior  part  of  the  chest,)  where 
the  other  is  never  met ;  and  it  is  in  general  appreciable  by  the  hand  as 
well  as  sensible  to  the  patient.  Lastly,  the  two  sensations  felt  by  the 
observer,  that  of  pulmonary  crumpling  on  the  one  hand,  and  that  of 
pleuritic  friction  on  the  other,  are  altogether  different.  (19) 
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ARTICLE  X. 

THE  DRY  AND  HUMID  CRACKLING  RONCHI  AND  THEIR  TRANSFORMATIONS. 

I.  Sound  produced. 

1st.  The  crackling  ronchus  or  sound  of  pulmonary  craclding  (rale  de 
craquement  ou  bruit  de  craquement  pulmonaire)  differs,  in  the  nature  of 
its  sound,  in  the  sensation  it  produces  on  the  ear,  from  all  the  other 
morbid  sounds  of  the  chest,  which  are  called  ronchi,  and  still  more  from 
those  that  have  not  that  name.  It  consists  in  a  sensation  of  crackling., 
which  is  quite  peculiar,  and  of  which  we  cannot  give  a  better  idea  than 
by  comparing  it  to  the  dilFerent  somids  which  are  called  crackling.  This 
sensation  cannot  be  described,  it  must  be  felt ;  but,  in  general,  when  once 
heard,  it  is  always  easily  recognized,  at  least  in  its  higher  degrees. 

2nd.  This  ronchus  presents  itself  in  two  very  distinct  forms,  each  of 
which  marks  a  period  of  its  duration.  When  it  first  appears,  and  for 
some  time  after,  it  produces  on  the  ear  a  sensation  of  dryness,  and  it 
deserves  then  the  name  of  the  dry  crackling  ronchus  ;  after  a  time  more 
or  less  long,  it  passes  insensibly  to  the  moist.  The  ear  appreciates  dis- 
tinctly this  transition,  and  is  at  the  same  time  sensible,  that  the  nature  of 
the  sound  has  changed  a  little ;  it  is  indeed  still  the  sensation  of  crack- 
ling, but  a  crackling  that  tends  to  become  mere  mucous  ronchus.  In 
fact,  we  will  hereafter  see  that  this  transformation  of  the  humid  crack- 
ling into  the  mucous  ronchus,  is  one  of  the  changes  through  which  it 
must  pass,  before  it  becomes  the  gurgling  ronchus. 

3rd.  This  ronchus  is  not,  as  might  be  supposed,  a  single  homogeneous 
sound ;  it  is  formed  by  a  succession  of  small  sounds  ;  each  of  these 
is  a  crack,  and  it  is  the  sum  of  these  sounds  during  one  of  the  respiratory 
movements,  that  constitutes  the  crackling  ronchus.  These  little  succes- 
sive soimds  do  not  exceed  2  or  3  in  number.  These  characters  belong 
essentially  to  the  dry  crackling  ronchus.  With  respect  to  the  humid,  it 
is  also  composed  of  several  successive  sounds,  nearly  the  same  in  num- 
ber ;  but  these  sounds  assume  from  day  to  day  still  more  the  form  of 
bubbles  ;  in  the  end  they  present  perfectly  the  bubbling  character,  and 
then  the  description  of  them  belongs  to  the  bubbling  ronchi.  The 
crackling  ronchus  is  found  coexisting  with  inspiration  more  exclusively 
in  proportion  as  it  is  more  dry.  As  it  becomes  hmnid,  it  is  heard  in 
expiration  also. 

4th.  Unlike  the  pleuritic  friction  sound,  which  is  also  composed  of 
successive  jerks  or  sounds  during  one  of  the  periods  of  respiration,  the 
crackling  ronchus  always  leaves  on  the  ear  the  impression  of  having 
come  from  a  distant  point,  a  point  remote  from  the  surface.  If  it  happen 
that  tlie  physical  cause  of  it  is  situated  at  the,  periphery  of  the  lung, 
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which  is  not  often  the  case,  there  is  still  in  the  character,  more  or  less 
superficial  which  it  then  presents,  something  that  enables  us  to  distin- 
guish it  readily  from  the  pleuritic  friction ;  the  ear  appreciates  accurately, 
even  in  these  exceptionable  cases,  that  the  sound  originates  in  a  point 
beyond  the  limits  of  the  pleura.  We  know  that  the  sense  of  hear- 
ing, when  accustomed  to  the  different  shades  and  degrees  of  sounds, 
appreciates  perhaps  even  better  than  that  of  sight,  the  distance  through 
which  the  sonorous  wave  has  passed. 

5th.  With  respect  to  its  seat,  the  crackling  ronchus  has  also  something 
quite  peculiar.  It  is  never  heard,  in  the  diagnostic  conditions  we 
are  now  supposing  (first  stage  of  phthisis),  except  in  the  top  of  the  lung. 
If  we  sometimes  hear  it  in  points  more  or  less  distant  from  tliis,  it 
is  when  the  signs  of  softening  or  of  a  cavity  have  already  appeared 
in  the  top  of  the  lung ;  it  is  when  the  tuberculization,  invading  succes- 
sively and  from  above  downwards  the  whole  mass  of  the  lungs,  appears 
in  its  first  stage  in  the  middle  or  at  the  base,  while  cavities  are  already 
formed  at  the  top  or  the  middle.  But  these  exceptions  do  not  alter  the 
preceding  rule  as  to  the  seat  of  the  crackling  ronchus,  because  I  only 
apply  this  rule  to  the  diagnosis  of  the  first  stage  of  phthisis. 

6th.  It  is  usually  in  the  very  top  of  the  lung  that  the  dry  crack- 
ling sound  is  heard :  as  in  the  supra-spinal  fossa,  and  above  and  below 
the  clavicle.  With  respect  to  its  maximum  intensity  and  frequency  in 
front,  behind,  on  the  right,  or  left  side,  it  follows  the  same  course  as  the 
disease  on  which  it  depends.  The  dry  ronchus  is  in  general  confined  to 
a  much  smaller  space  than  the  humid.  We  meet  it  here  and  there 
in  scat  tered  points  of  small  extent. 

Thus,  then,  the  crackling  ronchus  goes  through  the  same  course  of  de- 
velopement  as  the  physical  cause  that  produces  it  (tuberculization  of  the 
lungs) ;  it  makes  its  first  appearance,  in  general,  at  the  top  of  the  lung, 
and  if  it  be  distinctly  recognised  in  the  mammary  region,  or  in  any  other 
part  remote  from  the  top,  it  denotes  the  existence  of  a  much  greater 
degree  of  change  above.  Hence,  in  the  tabular  view  of  my  cases,  we 
invariably  find,  that  if  the  dry  crackling  ronchus  existed  towards  the 
middle  of  the  lung,  the  mucous  and  gurgling  ronchus,  or  at  least 
the  humid  crackling,  was  found  above.  Hence,  when  we  follow,  in  the 
same  patient,  all  the  successive  stages  of  phtliisis,  we  see  the  dry  crack- 
ling ronchus  invade  the  lungs  successively  from  above  downwards,  and 
leave  in  the  part  it  abandons,  as  marks  of  its  progress,  sounds  wliich  are 
but  successive  degradations  of  this  ronchus,  and  which  indicate  an 
increase  of  the  disease. 

7th.  Of  55  patients  in  whom  I  have  ascertained  the  existence,  and 
traced  the  characters  and  the  progress  of  the  crackling  ronchus,  I  have 
only  met  9  in  whom  it  was  not  constant.  If  we  examine  the  cir- 
cumstances that  in  these  9  cases  coincided  with  this  inconstancy  of  the 
ronchus,  we  find  that  in  them  it  was  dry,  that  it  was  in  its  earliest  stage, 
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and  that  it  became  more  and  more  constant,  in  proportion  as  it  had 
existed  longer,  in  proportion  as  it  had  passed  to  the  humid  character.  It 
is  easy  to  see  that  this  must  be  so :  when  the  physical  conditions  on 
which  it  depends  have  only  reached  the  point  necessary  for  its  produc- 
tion, it  is  obvious  that  it  cannot  be  produced  in  a  very  regular  and  con- 
stant manner ;  it  is  plain  also  that  this  regularity,  tliis  constancy,  ought 
to  be  met  with  afterwards  in  proportion  to  the  degree  of  developement  of 
the  preceding  physical  conditions. 

Thus,  we  may,  in  general,  lay  it  down,  that  the  crackling  ronchus  is 
constant  in  its  nature,  but  that  its  regularity  and  its  constancy  increase 
with  tlie  dm-ation  of  its  existence. 

8th.  But  one  circumstance  which  is  nearly  invariable  is,  that  the 
crackling  ronchus  belongs  more  exclusively  to  inspiration  in  proportion 
as  it  is  nearer  its  origin  and  its  period  of  dryness ;  and  that  it  tends 
more  and  more  to  invade  expiration  also,  as  it  recedes  farther  from 
its  origin,  and  is  passing  to  the  humid  state,  always,  however,  continuing 
most  marked  in  inspii'ation.  I  have  often  observed  this  successive  occu- 
pation of  the  two  periods  of  respiration  by  the  crackling  ronchus ;  and 
amongst  the  phenomena  of  respiration  which  I  have  hitherto  studied  and 
described,  there  are  few  that  follow  a  more  regular  course  than  this. 

We  win  see  hereafter,  when  we  come  to  speak  of  the  successive  trans- 
formations which  the  crackling  ronchus  undergoes,  that  these  transfor- 
mations have  also  their  law  of  coincidence  with  one  or  other  period  of 
respiration,  a  law  expressed  by  the  following  formula :  the  successive 
transfoi-mations  of  the  crackling  ronchus  coexist  more  equally  with  both 
inspiration  and  expiration,  in  proportion  as  these  transformations  indi- 
cate a  more  advanced  degree  of  the  crackling  ronchus ;  as,  for  example, 
the  gurgling  ronchus. 

II.  Morbid  circumstances  in  which  the  crackling  ronchus  is  produced. 

1st.  Phthisis  pulmonalis  is  the  only  disease  in  which  this  ronchus 
is  heard.     Tliough  I  have  sought  for  it  with  great  care  in  other  affec- 
tions of  the  chest,  I  have  never  met  it  except  in  tuberculization  of  the 
lungs ;  this  applies,  however,  only  to  the  earlier  forms  of  the  ronchus  ;  it 
is  especially  applicable  to  the  period  when  it  is  still  diy ;  for  in  propoi> 
tion  as  it  assumes  the  humid  form,  as  it  acquires  a  greater  analogy  with 
the  mucous  ronchus,  it  may,  if  we  consider  it  independently  of  its  progress 
;  and  its  seat,  if  Ave  view  it  in  an  isolated  manner,  be  confounded  with 
!  some  of  the  ronchi  that  are  produced  in  other  diseases.   But  if,  instead  of 
;  looking  at  it  abstractedly,  and  isolated  from  the  circumstances  by  which 
it  is  surrounded,  we  form  our  opinion  of  it  from  its  physical  characters, 
:  its  progress  and  its  site,  we  may  consider  it  peculiar  to  phthisis,  particu- 
.  larly  if  we  take  into  account  the  very  peculiar  nature  of  this  sound. 

2nd.  It  appears,  from  the  cases  I  have  collected,  that  the  crackling 
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ronclii  do  not  belong  to  one  form  of  phthisis  in  particular  more  than 
another.  It  is  by  no  means  the  same  with  respect  to  the  period  at  wliich 
they  appear  ;  they  present,  in  this  respect,  a  character  of  constancy  which 
is  one  of  the  best  foundations  of  their  diagnostic  value.  The  dry  crack- 
ling ronchus  belongs  to  that  period  of  the  first  stage  of  phthisis,  which  I 
have  called  the  2nd  phasis,  whilst  the  humid  crackling  ronchus  belongs 
to  the  3rd  phasis,  and  establishes  in  some  degree  the  transition  from  tlie 
first  stage  of  the  disease  to  the  second.  It  appears  from  this  that  the  dry 
crackling  ronchus  is  not  the  first  symptom  that  appears  in  phthisis: 
several  of  the  modifications  in  duration  of  the  respiratory  murmurs  pre- 
cede it ;  the  time  at  which  it  shews  itself  is  nearly  the  same  as  that 
at  which  we  observe  the  pulmonary  crumpling  sound,  when  it  exists. 

3rd.  The  dry  and  humid  crackling  ronchi  coexist,  for  the  most  part, 
with  a  certain  number  of  phenomena,  which,  like  them,  form  part  of  the 
symptoms  of  a  determinate  phasis  of  the  first  stage  of  phthisis  :  1".  with 
the  dry  crackling  ronchus  we  usually  find,  in  the  same  points,  an  aug- 
mentation of  the  intensity  of  inspiration,  which,  in  general,  does  not  go 
beyond  the  number  12  ;  a  diminution  of  its  dm-ation  which  seldom 
descends  lower  than  8  or  9 ;  an  increase  of  the  extent  and  intensity  of 
expiration,  which  varies  between  the  numbers  6  and  10  ;  sometimes, 
however,  it  rises  higher,  the  ronchus  continuing  diy.    It  is  not  often 
that  the  bronchial  character,  even  in  its  lowest  degree,  exists  at  the  same 
time  as  the  dry  crackling  ronchus;  unless,  indeed,  the  alteration  of 
quality  has  as  yet  appeared  only  in  expiration.    A  moderate  degree 
of  bronchophony  is  often  observable  at  this  period  of  phthisis.  The 
sound  on  percussion  is  already  a  little  obscure.    The  vocal  vibration 
is  somewhat  less  opposite  the  points  where  the  ronchus  is  heard,  and  the 
patient  complains  sometimes  of  a  peculiar  feeling  of  oppression,  of 
obstruction  in  the  interior  of  the  chest.     I  have  seen  some,  but  very  few 
indeed,  who  said  they  felt  in  the  chest  a  kind  of  crackling  (this  was  their 
expression),  and  they  sometimes  pointed  to  the  spot  where  this  ronchus 
was  heard  ;  2°.  but  in  proportion  as  the  ronchus  passes  from  the  dry  to 
the  humid  state,  we  find  the  numbers  that  represent  the  augmentation  of 
the  intensity  of  inspiration,  and  of  the  intensity  and  duration  of  expi- 
ration, gradually  increase  ;  we  find  these  niunbers  rise  to  12,^  15,  18,  and 
even  20,  when  the  crackling  ronchus  has  become  quite  humid.     At  the 
same  time,  the  bronchial  character  has  appeared,  or  has  increased  in 
intensity,  and  has  extended  to  inspiration. 

Strong  bronchophony,  sometimes  even  imperfect  pectoriloqujs  are 
united  with  the  preceding  signs ;  the  sound  ou  percussion  has  become 
more  obscure  or  even  dull ;  the  vibration  of  the  voice  is  much  diminished, 
and  the  local  sensations  felt  by  the  patient  are  more  marked  than  durnig 
the  preceding  period. 
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III.  Course. 

Thus  the  crackling  ronchus  begins  to  shew  itself,  after  the  respiratory 
murmurs  have  already  suffered  a  slight  modification  in  their  duration 
and  intensity.  At  this  time  it  gives  distinctly  the  impression  of  some- 
thing dry,  hard,  and  rough,  craclding  several  tunes  in  succession,  and 
returning  at  each  new  inspiration  ;  then  it  becomes  a  little  humid  ;  the 
modifications  in  the  duration  and  intensity  of  the  respiratory  sounds  are 
augmented;  alterations  in  the  quality  of  these  sounds,  as  well  as  different 
other  signs,  make  their  appearance  ;  the  number  of  the  successive  crack- 
lings that  compose  this  ronchus  increases  a  little,  and  these  cracklings,  at 
the  same  time  that  they  become  more  marked  and  more  humid,  begin  to 
appear  in  expiration  also,  and  are  soon  established  there,  and  coexist  with 
it  ahnost  as  perfectly  as  with  inspiration.  Such  is  the  usual  course  of 
this  ronchus. 


IV.  Transformations. 

During  this  general  course,  the  crackling  ronchus  undergoes  certai 
transformations,  which  flow  in  succession  one  from  the  other.  These 
transformations,  instead  of  being  studied  in  an  abstract  and  isolated 
manner,  as  has  been  in  general  hitherto  done,  deserve  to  be  reunited 
under  one  type,  and  to  be  viewed  as  links  of  one  chain,  on  which  they 
mark  the  successive  phases  through  which  the  disease  must  pass,  in  its 
progress  from  its  slightest  to  its  most  serious  anatomical  conditions. 

If,  from  the  moment  the  first  symptoms  of  phthisis  appear,  we  follow 
attentively  all  the  successive  changes  the  disease  suffers,  up  to  the  period 
of  cavities  and  death,  we  see  that  amongst  the  ronchi  the  dry  crackling 
commences  the  scene ;  that  by  an  insensible  fusion,  it  is  transformed  into 
the  humid;  that  this  assumes  gradually  the  bubbling  character ;  that  soon 
after,  without  the  ear  being  able  to  mark  the  limits  between  them,  this 
becomes  the  mucous  ronchus  :  this  is,  however,  the  mucous  ronchus  with 
large,  moist  bubbles ;  it  is  localized  in  the  upper  part  of  the  chest,  and  is 
characterized  by  a  peculiar,  somewhat  metallic  quality,  by  a  particular 
impression  on  the  ear,  that  prepares  it  for  the  cavernous  character.  In 
fact,  this  quality,  this  particular  impression,  becomes  gradually  more  and 
more  developed;  a  ronchus  which  deserves  the  name  of  cavernulous 
(a  name  given  to  it  by  M.  Hirtz,  a  physician  of  Stratsburgh)  succeeds 
the  mucous  ronchus,  and  is  itself  in  succession  changed  into  the  proper 
cavernous  or  gurgling  ronchus  ( rale  de  gargouillement ) .  This  successive 
transformation  of  the  primary  form  into  its  secondary  forms  is  scarcely 
ever  wanting,  when  we  have  an  opportunity  of  observing  the  disease  from 
the  first  appearance  of  the  symptoms,  and  when  the  first  form,  the  dry 
crackling,  has  been  observed.  Besides,  whether  the  dry  crackling  has  or 
has  not  existed,  the  succession  of  secondary  forms  is  always  the  same. 
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In  tlmt  case  it  is  the  humid  crackling  ronchus  that  begins  the  series. 
But  tlie  great  number  of  observations  I  have  made  on  the  first  stage 
of  phthisis,  induces  me  to  think  that  the  dry  crackling  ronchus  is  still 
more  frequent  than  the  tabular  view  of  my  cases  would  lead  one  to  sup- 
pose. The  want  of  opportunities  of  observing  cases  of  phthisis  in 
the  first  phases  of  the  first  stage,  and  the  rapidity  with  which,  in  some 
instances,  we  see  the  dry  crackling  change  to  the  humid,  appear  to  be  the 
reasons  that  this  ronchus  has  not  been  recognized  and  described  by 
authors,  and  that  it  is  set  down  in  some  only  of  my  cases. 

Indeed,  we  have  seen  patients  in  whom  the  process  of  tuberculization 
proceeded  with  such  rapidity,  that  all  the  foregoing  ronchi  were  developed 
in  succession  in  the  course  of  a  few  days  ;  we  have  seen  this  entire  series 
of  transformations  completed  in  less  than  10  days  in  one  patient,  and  in 
10  days  in  another.  But  the  passage  from  one  form  to  another  is  usually 
more  slow.  Thus,  in  most  of  my  cases,  the  transformation  of  the  dry 
into  the  humid  ronchus  took  place  in  a  period  of  from  8  to  10  days  for 
acute  phthisis,  and  from  20  days  to  21-  and  3  months  for  chronic  phthisis. 
We  sometimes,  however,  find  in  chronic  phthisis,  one  period  completed 
more  rapidly  than  the  others  ;  and  then  the  time  between  the  two  epochs, 
between  the  twfi  forms  of  the  ronchus,  is  shorter ;  thus  in  one  case 
of  chronic  phthisis,  nine  days  sufficed  for  the  crackling  ronchus,  which 
was  at  first  dry,  to  pass  to  the  humid  state. 

This  peculiar  course,  these  successive  transformations  of  the  crackling 
ronchus,  reminds  us  of  the  general  fact  that  governs  the  different  modifi- 
cations of  the  quality  of  the  respiratory  sounds :  there  is  between  the  dry 
and  humid  crackling,  the  mucous  and  gurgling  ronchi,  the  same  relation 
as  between  the  metallic  quality,  the  bronchial  character,  the  cavernous 
character,  and  amphoric  respiration.  I  have  already  said,  in  speaking  of 
the  general  facts  that  govern  the  ronchi  of  phthisis,  that  the  successive 
changes  of  their  physical  characters  is  accompaned  with  changes  in  their 
coexistence  with  one  or  other  period  of  respiration.  They  are  observed 
to  belong  more  exclusively  to  inspiration,  in  proportion  as  we  approach 
nearer  the  commencement  of  the  sei-ies  they  compose  ;  and  more  equally 
to  both  periods,  as  we  approach  the  end  of  the  series. 

The  modifications  of  the  respiratory  sounds  which  I  have  considered 
Jiitherto,  are  connected  with  the  ronchi  of  phthisis  by  a  most  intimate 
relation.  The  course  of  the  one  sei'ies  is  simultaneous  with  that  of  the 
other ;  when  the  analysis  of  the  one  has  been  well  made,  it  is  very 
serviceable  in  the  analysis  of  the  other ;  with  some  slight  exceptions, 
all  the  signs,  all  the  groups  of  symptoms  conduct  the  mind,  by  different 
routes,  to  the  same  conclusion.  Hence  the  importance  of  including 
in  one  view  all  the  elements  of  a  problem  in  diagnosis.  How  much 
stronger  the  conviction  becomes,  when  several  kinds  of  facts,  differing  in 
nature,  all  tend  by  their  concurrence,  by  their  common  progress,  by  their 
convergence  toAvards  the  same  result,  to  awaken  the  same  thought. 
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V.  Differential  diagnosis. 

.  The  different  forms  of  the  ronchi  of  phthisis  are  so  easily  distinguish- 
able, as  to  make  it  unnecessary  to  lay  down  their  differential  diagnosis  : 
the  diy  crackling  ronchus  can  never  he  confomided  with  the  gurgling 
ronchus ;  it  is  the  same  of  the  other  forms  of  these  ronchi,  when  we 
compare  those  that  are  remote  from  each  other  in  their  natural  order  of 
succession  ;  but  in  their  points  of  contact,  in.  the  gi-adual  transition  from 
one  to  another,  the  sensation  of  one  passes  into  that  of  the  other,  by  such 
imperceptible  shades,  that  it  is  impossible  to  establish  any  distinct  lunit 
between  the  two  that  are  contiguous.  Nevertheless,  without  being  able 
to  say  when  exactly  the  one  ends  and  the  other  begins,  the  ear  remarks 
that  a  change  has  taken  place,  and  the  mind  is  excited  to  attend  to  this 
change,  and  to  the  anatomical  conditions  that  correspond  to  it :  now,  this 
is  all  that  is  required  in  practice,  this  is  the  useful  side  of  the  question — 
this  is  what  we  seek.  Besides,  have  we  not  said,  that  in  the  law  of 
coexistence  of  these  different  forms  of  ronchi,  in  their  seat,  in  the  symp- 
toms that  accompany  them,  we  have  the  means  of  distinguishing  them  ? 

1st.  The  crackling  ronchus,  during  its  period  of  dryness,  may  be  con- 
founded with  the  pulmonary  crmnpling  sound  more  easily  than  with  any 
other ;  I  have  already,  in  speaking  of  the  latter,  given  their  differential 
diagnosis. 

2nd.  It  is  the  same  with  respect  to  the  pleuritic  friction  sound. 

As  to  the  humid  crackling  ronchus,  and  the  mucous  ronchus  that  suc- 
ceeds it,  we  will  find  in  their  peculiar  seat,  in  the  order  in  which  they 
appear,  in  the  symptoms  that  accompany  them,  the  means  of  distinguish- 
ing them.  Besides,  at  the  period  of  the  disease  that  these  ronchi  exist, 
phthisis  reveals  itself  by  other  and  well  marked  signs  ;  and  hence  the 
practical  object  of  this  work  (the  prognosis,  the  diagnosis,  and  conse- 
quently the  treatment)  will  still  always  be  attainable,  even  though  there 
should  be  a  doubt  as  to  whether  we  hear  the  simple  mucous  ronchus,  or 
the  mucous  ronchus  which  is  a  more  advanced  fonn  of  the  humid  crack- 
ling, and  which  is  the  usual  prelude  to  the  cavernous  and  gurgling 
ronchi*. 

•  The  ronchus  I  have  described  as  tlie  humid  crackling,  appears  to  have  been  ob- 
served by  some  authors,  and  noticed  by  them  under  different  names.  M.  Andral  (Clin. 
Med.  t.  4,  3rd  edit.  p.  67,)  describes  it  under  tlie  general  name  of  humid  ronchi;  he 
compares  it  to  those  of  bronchitis.  M.  Clarke  (Traite  de  la  Consomption  pulmonairc, 
p.  38,)  says,  that  in  the  2nd  stage  of  phthisis  we  hear  a  crepitant  ronchus,  to  winch  he 
himself  in  some  places  gives  the  name  of  crackling,  so  naturally  docs  this  word  present 
itself  to  the  mind  to  express  the  sensation  felt  by  the  ear.  M.  Hirtz  has  described  it 
by  the  name  of  cavernulous  ronchus.  But  the  very  descriptions  these  writers  give, 
induce  me  to  think  that  the  ronchi  noticed  by  them,  under  tliese  different  names,  belong 
to  a  more  advanced  period  of  phthisis  than  that  which  I  call  humid  crackling.  The 
ronchi  they  describe  correspond  rather  to  that  degradation  of  the  humid  crackling  that 
I  have  called  viucous  ronchus  ivilh  a  clear  and  somewhat  metallic  quality,  and  wliich 
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VI.  Conditions  of  prodxiclion  of  the  crackling  ronchi. 

Whenever  an  opportunity  offered,  I  have  endeavoured  to  ascertain  tlie 
anatomical  conditions  corresponding  to  the  crackling  ronchi.  Several 
patients  who  have  sunk  at  different  periods  of  the  disease,  either  from  the 
disease  itself,  or  from  some  other,  have  afforded  me  opportunities  for 
these  researches.  The  anatomical  conditions  on  wliich  they  depend,  may 
be  summed  up  in  the  following  propositions  : 

1st.  The  dry  crackling  ronclius  corresponds  to  that  phasis  of  the  first 
period  of  phthisis,  which  is  represented  by  a  simple  infiltration  of  crude 
tubercles  into  the  pulmonary  tissue.  The  condition  of  production  of  this 
sound,  appears  to  be  the  presence  of  a  certain  number  of  tubei'cles,  iso- 
lated or  united  in  groups  in  the  top  of  the  lung.  When  only  a  few  very 
small  isolated  tubercles  are  contained  in  the  top  of  the  lung,  the  dry 
crackling  ronchus  does  not  seem  to  be  produced,  except  from  the  reunion 
of  several  conditions  by  no  means  easily  analyzed. 

is  the  pi-elude  to  the  cavernous  ronchus.  We  have  a  proof  of  tliis  in  the  comparison 
M.  Andral  makes  between  it  and  the  humid  ronchi  of  broncliitis  ;  in  the  remarli  of  M. 
Clarke,  that  it  does  not  appear  till  the  2nd  stage  of  phthisis  ;  in  what  M.  Hh-tz  says  of 
his  cavei-nulous  ronchus  (p.  27.  These  Inaugurale)  :  "  To  have  an  accurate  idea  of  the 
cavernulous  ronchus,  we  must  study  it  in  a  case  where  excavations  are  on  the  point  of 
forming  ;  the  bubbles  being  then  larger,  we  will  perceive  round  the  commencing  cavi- 
ties the  ringing,  metallic  crackling  that  characterizes  it.  It  should  be  sought  for  chiefly 
on  the  scapula  and  under  the  clavicles.  In  tliin  persons  it  may  often  be  perceived  by 
the  hand."  Every  thing,  it  is  plain,  tends  indeed  to  prove  that  the  humid  ronclii,  ante- 
cedent to  the  cavernous,  described  by  wi'iters  under  different  names,  represent  a  more 
advanced  period  of  phtMsis  than  the  humid  crackling.  Thus  then,  the  humid  crackling 
ronchus,  and  still  more,  the  dry  crackling  ronchus,  enable  us  to  arrive  at  the  diagnosis 
of  phthisis  at  a  much  earher  period  than  the  ronchi  described  by  authors.  Is  further 
proof  necessary  ?  The  metallic  quality,  the  prelude  of  the  cavernous  quality,  which  I 
have  said  accompanies  the  mucous  ronchus  of  phtliisis,  and  which  M.  Hirtz  gives  as 
the  distinctive  character  of  liis  cavernulous  ronchus,  is  not  found  in  the  humid  crack- 
ling ;  consequently,  the  cavernulous  ronchus  of  M.  Hirtz  represents  a  more  advanced 
period  of  phthisis  than  that  which  I  have  described  by  the  name  of  the  humid  crackling, 
and  corresponds  to  the  ronchus  I  have  called  mucous  with  metallic  quality.  In  conclu- 
sion, I  think  the  name  cavernulous  ronchus  replaces  happily  that  of  mucous  ronchus 
with  metallic  quality.  It  expresses  more  concisely  and  more  technically  the  variety  of 
ronchus  that  precedes  the  cavernous.  The  series  of  the  ronchi  of  phthisis  may  then  be 
laid  down  thus : 

1".  Pulmonary  crumpling  sound,  or  ronchus. 

2".  Dry  crackling  ronchus. 

3".  Humid  crackling  ronchus. 

4".  Cavernulous  ronchus  (or  mucous  with  clear  quality). 
5".  Cavernous  or  gurgling  ronchus. 

The  two  first  belong  to  that  period  of  phthisis  when  the  tubercles  are  still  in  the  state 
of  infiltration;  the  first  usually  appears  earliest  in  the  progress  of  the  disease. 
The  tliird  manifests  itself  when  the  softening  of  the  tubercles  is  going  on. 
The  fourth,  when  cavities  have  formed,  but  are  yet  small. 
The  fifth,  when  the  cavities  have  attained  a  greater  size. 
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2ncl.  The  humid  crackling  ronchus  appears  to  be,  in  its  different 
phases,  the  exact  symptomatic  representative  of  the  process  of  softening, 
which  gradually  pervades  the  crude  tubercles.  The  more  or  less  rapid 
progress  of  this  softening,  and  its  actual  degree,  appear  to  be  expressed 
with  tolerable  accuracy  by  the  rapidity  with  which  the  crackUng  ronchus 
passes  to  its  humid  period,  by  the  degree  of  its  humid  character,  and  by 
its  greater  or  less  tendency  towards  the  bubbling  form.  The  tubercular 
infiltration  that  produces  and  accompanies  this  ronchus  is  always  more 
marked,  more  abundant  in  cases  of  miUary  phthisis,  than  where  the 

tubercles  are  large. 

3rd.  We  find  the  crackling  ronchi  occur  in  distant  parts  ot  the  lungs 
more  frequently  in  acute  than  in  clu'onic  phthisis.  The  reason  is  ob- 
vious :  in  the  latter  the  tubercular  infiltration  is  usually  confined  to  the  top 
of  the  lung ;  whereas  in  the  foi-mer  it  generally  occupies  a  greater  extent. 

4th.  The  degree  of  perviousness  of  the  portion  of  pulmonary  tissue 
that  intervenes  between  the  tubercles,  is  one  of  the  conditions  of  produc- 
tion of  the  dry  craclding  ronchus,  and  of  its  different  transformations. 
Indeed,  without  indulging  in  conjectures  on  the  mechanism  of  formation 
of  these  ronchi,  we  may  conclude  that  the  degree  of  force  with  which  a 
column  of  air,  or  a  great  many  smaU  columns,  are  pushed  into  the  vicinity 
of  the  foreign  bodies  contained  in  the  tissue  of  the  lungs,  must  have  much 
influence  on  the  degree  of  intensity  of  the  crackling  ronchus  and  its  dif- 
ferent transformations. 

VIII.  Diagnostic  value. 

In  conclusion,  coming  to  determine,  as  the  object  of  this  work,  the 
diagnostic  and  prognostic  value  of  the  crackling  ronchus,  we  may  lay 
down  as  facts  sanctioned  by  experience  : 

1st.  That  the  crackling  ronchi,  viewed  separately,  or  in  connection 
with  the  other  ronchi  of  phthisis,  and  with  the  different  alterations  that 
may  have  taken  place  in  the  respiratory  murmurs,  are  important  signs  in 
the  diagnosis  and  prognosis  of  that  disease. 

2nd.  That  they  enable  us,  by  means  of  the  physical  characters  that 
belong  to  them,  to  detei-mine,  in  a  manner  generally  exact  and  precise, 
the  degree  of  alteration  actually  existing  in  the  lungs. 

3rd.  That  the  dry  crackling  ronchus  corresponds  to  simple  infiltration 
of  crude  tubercles. 

4th.  That  the  humid  crackling  ronchus  expresses,  by  its  degree  ot 
humidity,  by  its  degree  of  tendency  to  the  bubbling  character,  the 
degree  and  progress  of  the  softening  process  in  the  tubercles. 

5th.  That,  viewed  in  their  entire  existence,  in  their  connection  with 
each  other,  or  with  the  other  morbid  signs  of  phthisis,  these  ronchi  afford 
an  excellent  means  of  appreciating  the  general  course  of  the  malady,  as 
well  as  its  stationary  or  progressive  state.  (20) 
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ARTICLE  XI. 

OF  THE  HUMID  RONCHUS  WITH  CONTINUOUS  BUBBLES. 

The  lung,  like  the  brain,  may  become  the  seat  of  active  sanguineous 
congestion;  hence  the  affection  I  have  described  under  the  name  of 
active  sanguineous  congestion  of  the  lungs.  I  abstain  from  entering  into 
details  on  this  subject  untU  I  come  to  speak  of  the  auscultatory  signs  pre- 
sented by  each  of  the  diseases  of  the  respiratory  system  (see  1st  part, 
ch.  vi.  art.  2,  sec.  3)  ;  for  the  present,  I  intend  only  to  describe  one  of  the 
signs  of  active  sanguineous  congestion,  that  which  I  have  named  humid 
rqnchus  with  continuous  bubbles. 

All  the  cases,  23  in  number,  from  which  I  have  collected  a  detailed 
account  of  active  sanguineous  congestion  of  the  lungs,  have  presented  a 
peculiar  auscultatory  sign,  deserving  the  name  of  ronchus,  distinguished 
by  the  following  characters  : 

1st.  This  sound  is  a  humid,  bubbling,  vesicular  ronchus,  that  is  origina- 
ting apparently  in  the  vesicular  section  of  the  respiratory  apparatus,  and 
giving  to  the  ear  the  sensation  of  bubbles  which  arise,  become  developed, 
and  are  accompanied  with  a  peculiar  character  of  humidity.  These  two 
sensations  are  perfectly  distinct ;  they  are  constant,  and  have  besides 
a  special  character,  which  completely  distinguishes  them  from  sensations 
nearly  similar  produced  in  other  circumstances. 

2nd.  With  the  humid  character  of  these  bubbles  is  combined  a  cha- 
racter of  viscidity,  which  leaves  on  the  ear  an  impression  of  slow,  difficult, 
and  especially  of  imperfect  developement :  in  fact,  these  bubbles  never 
attain,  as  those  of  other  ronchi  do,  a  complete  spherical  form  ;  they  never 
reach  more  than  one-third,  or  one-half,  perhaps,  of  their  developement, 
and  it  is  distinctly  felt  that  this  is  owing  to  the  viscid  quality  of  the 
liquid  that  forms  them.  Each  bubble  succeeds  the  preceding  one,  before 
the  latter  is  rounded  and  perfectly  developed  ;  and  so  continually.  Hence 
it  follows  that  the  series  of  bubbles  composing  a  period  of  this  ronchus, 
instead  of  representing  a  well  marked  festooned  line,  each  festoon  corres- 
ponding to  a  bubble  of  the  ronchus  as  in  the  other 
mucous  ronchi,  represents  on  the  contrary  a  line  scarcely  festooned, 

almost  straight  - — — ^ — ■ — ^  .    Hence  the  name  continuous  given 

to  these  bubbles.  Hence  the  expression  humid  ronchus  with  continuous 
bubbles,  an  expression  which  represents  with  tolerable  accuracy  the  im- 
pression made  on  the  ear. 

3rd.  These  bubbles  are  somewhat  more  voluminous  than  those  of  the 
primary  crepitating  ronchus  of  pneumonia,  and  less  voluminous  than 
those  of  the  common  mucous  ronchus  (humid  bronchial),  or  of  the 
secondary  ci-epitating  ronchus  of  pneumonia,  at  an  advanced  period  of  the 
resolution  of  hepatization. 
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4tli.  Their  number  is  not  considerable :  3  or  4  only  in  each  inspiratory 
movement. 

5th.  They  are  not  very  uniform,  compared  with  those  of  the  primary 
crepitating  ronchus  of  pneumonia,  but  they  are  tolerably  so,  compared 
with  those  of  the  mucous  ronchus. 

6th.  Their  form  is  flattened  rather  than  romid :  such,  at  least,  is  the 
impression  made  on  the  ear,  and  which  is  in  accordance  with  their 
incomplete  spherical  developement. 

7th.  They  are  produced  slowly:  which  seems  to  depend  on  the 
viscidity  of  the  liquid  with  which  the  lung  is  gorged.  This  slowness  in 
their  developement  strikingly  distinguishes  them  from  the  bubbles  of  the 
primary  crepitating  ronchus  of  pneumonia,  which,  on  the  contrary,  as  is 
well  known,  succeed  each  other  in  puffs  and  with  precipitation. 

8th.  The  essential  character  of  the  humid  ronchus  with  continuous 
bubbles  is,  that  it  is  constant,  and  coexists  exclusively  with  inspiration. 
It  is  towards  the  termination  of  this  movement  it  is  heard. 

9th.  In  general  it  is  more  marked  in  proportion  as  the  patient  inspires 
more  strongly.  Its  diagnostic  value  in  active  sanguineous  pulmonaiy 
congestion  is  very  great,  for  I  do  not  recollect  having  ever  met  it  in  any 
other  disease. 

10th.  From  the  delicacy  of  its  sound,  it  is  not  audible  beyond  the 
limits  of  the  congestion  that  produces  it.  Its  site  is  variable,  like  that  of 
the  affection  on  which  it  depends. 

11th.  It  presents  but  few  varieties:  it  is  only  a  little  more  or  less 
marked;  its  bubbles  a  little  more  or  less  humid,  with  a  character  of 
continuousness  more  or  less  striking,  according  to  the  degree  of  the 
disease. 

The  ronchi  with  which  it  may  be  confounded  are  the  following : 

The  primary  and  secondary  crepitating  rorchi  of  pneumonia,  the  sub- 

crepitant  ronchus  of  oedema  of  the  lungs,  and  the  sub-crepitant  ronchus 

of  acute  capillary  bronchitis. 

1st.  It  is,  in  general,  distinguished  from  them  aU,  by  the  continuous 

and  viscid  character  of  its  bubbles,  by  their  slow,  and,  as  it  were,  difficult 

developement. 

2nd.  It  is  distinguished  from  flie  primary  crepitating  ronchus  of 
pneumonia,  by  the  greater  number  of  bubbles  in  the  latter,  their  perfect 
sphericity,  their  precipitate  formation,  and  their  production  in  puffs ;  by 
the  almost  complete  want  of  the  sensation  of  humidity  in  them,  while 
this  sensation  is  inherent  in  the  ronchus  of  congestion ;  by  the  signs  that 
accompany  the  pneumonic  ronchus,  especially  dullness  on  percussion  and 
bronchial  respiration. 

3rd.  It  is  distinguished  from  the  secondaiy  crepitating  ronchus  of 
pneumonia,  chiefly  by  the  progress  of  the  latter,  by  the  circumstances  in 
which  it  originates,  by  the  last  signs  of  pneumonia  which  still  remain ; 
lastly,  by  the  greater  size  and  more  complete  separation  of  the  bubbles. 
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4th.  The  sub-crepitant  ronchus  of  oedema  of  the  lung  is  distinguished 
from  it  by  the  complete  absence  of  the  sensation  of  viscidity  ;  by  the 
greater  sphericity  and  separation  of  the  bubbles ;  by  the  absence  of  all 
the  symptoms  of  sanguineous  plethora  and  general  excitement,  oi-  even 
very  often  by  the  opposite  state,  serous  plethora,  anasarca,  and  general 
anemia. 

5th.  The  sub-crepitant  ronchus  of  acute  capillary  bronchitis  is  com- 
posed of  larger  bubbles  ;  these  bubbles,  in  number,  sphericity,  and  rapidity 
of  production,  resemble  in  some  degree  those  of  the  primary  crepitating 
ronchus  of  pneumonia  ;  it  exists  over  a  great  extent ;  it  always  occupies 
the  posterior  part  of  both  sides  of  the  chest,  while  the  ronchus  of  conges- 
tion is  usually  confined  to  one.  The  ronchus  of  bronchitis  is,  moreover, 
accompanied  with  much  cough,  with  sibilant  and  sonorous  ronchi  in  some 
points,  and  with  much  fever  ;  circumstances  that  are  all  wanting  in  simple 
sanguineous  congestion. 

The  humid  ronchus  with  continuous  bubbles  has  tkree  peinods :  its 
period  of  commencement,  in  which  it  is  little  marked,  and  is  in  some 
degree  merely  an  exaggeration  of  the  humid  character ;  its  perfect  state, 
in  which  it  presents  the  characters  just  described;  its  period  of  resolu- 
tion, during  which  the  bubbles  become  a  little  more  voluminous,  more 
rare,  and  more  humid. 

The  ronchus  I  have  described  is  the  principal  sign  of  active  sanguine- 
ous congestion  of  the  lungs.  It  is  to  this  affection  what  the  crepitating 
ronchus  is  to  pneumonia.  At  the  same  time  the  coexistence  of  the  other 
signs  of  congestion  is,  in  general,  necessary  to  determine  the  diagnosis  ; 
for  exara]Ae,  the  coexistence  of  diminution  and  of  humidity  of  the  respi- 
ratory sounds.  But  these  signs  so  constantly  accompany  the  former,  at 
least  in  all  the  cases  I  have  observed,  that  doubt  will  seldom  arise,  pro- 
vided we  follow  in  the  application  and  analysis  of  auscultation,  the  course 
I  have  developed  in  this  work.  (21) 

ARTICLE  XII. 

OF  THE  PLEURITIC  FRICTION  SOUNDS. 

Diflferent  writers,  and  particularly  M.  Renaud,  have  treated  with  great 
ability  of  the  pleuritic  friction  sounds.  It  is  not,  therefore,  my  intention 
to  take  up  the  history  of  these  sounds  here,  but  merely  to  direct  attention 
to  some  points  that  seem  to  require  notice,  and  to  the  practical  conclusions 
that  may  be  derived  from  them. 

1st.  At  page  68,  I  have  proved,  by  experiments  on  animals  :  1°.  That 
in  the  normal  state  the  lung,  during  both  inspiration  and  expiration,  per- 
forms a  locomotive  movement  upon  the  surface  of  the  costal  pleura ; 
2°.  That  this  movement  is  not  accompanied  by  any  appreciable  sound. 
M.  Andral  had  long  before  determined  the  same  fact  by  experiments  on 
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horses.    Auscultation  practised  on  healthy  persons,  of  all  ages  and  con- 
stitutions, gives  the  same  negative  result. 

If  we  suppose,  as  reason  and  analogy  suggest,  that  there  is  a  corre- 
spondence between  the  extent  of  locomotion  of  the  lungs  and  the  volume 
of  the  thoracic  organs,  we  must  conclude  that  in  man,  in  whom  the 
thoracic  organs  are  much  more  developed  than  in  the  rabbit,  the  extent 
of  the  locomotion  of  the  lung,  and  the  friction  between  the  pleuras,  is 
much  more  considerable  than  in  that  animal,  and  consequently  much 
more  than  an  inch.  Now,  we  shall  hereafter  see  this  proposition  con- 
firmed by  the  morbid  circumstances  we  shall  have  to  analyze. 

The  friction,  which  in  the  normal  state  is  noiseless,  is  accompanied 
with  sound,  when  the  natural  lubricity  and  smoothness  of  the  correspond- 
ing pleurae  happen  to  be  changed. 

2nd.  The  sounds  that  originate  at  the  surface  of  the  pleurae  have  all 
the  common  character  of  leaving  on  the  ear  that  hears  them,  on  the  hand 
that  feels  them,  a  sensation  of  friction,  of  the  motion  in  different  direc- 
tions of  two  di-y  or  irregular  surfaces.     They  are  composed  of  successive 
jerks,  whose  number,  which  never  exceeds  5,  is  directly  proportional  to 
the  extent  of  surface  engaged.    Their  duration  is  measured  by  the  num- 
ber of  these  jerks,  and  hence  affords  an  accurate  means  of  judging  of  the 
extent  of  the  rubbing  surface  ;  sometimes  it  is  a  small  pouit  on  the  sur- 
face of  the  lung,  which  passes  as  a  tangent  over  the  parietal  pleura,  and 
then  the  sound  is  brief  and  rapid  ;  at  other  times  the  extent  of  surface  is 
considerable,  and  its  contact  prolonged,  and  then  the  sound  is  more  slow, 
more  elongated,  composed  of  a  greater  number  of  jerks.     The  extent  of 
the  rubbing  surface,  and  consequently  the  duration  of  the  sound,  are 
directly  proportional  to  the  degree  of  dilatation  of  the  lung,  that  is,  to  the 
permeability  of  its  cells,  and  to  the  degree  of  force  with  which  the  patient 
produces  the  respiratory  motions.     The  intensity  of  the  friction  sounds 
is  proportional  to  the  degree  of  developement  of  the  anatomical  causes 
that  produce  them,  and  to  the  force  with  which  the  two  dry  or  uneven 
surfaces  are  pushed  against  each  other.      Three  degrees  in  particular  of 
this  intensity  have  been  recognised,  as  repi-esenting  three  anatomical 
degrees  or  foi-ms :  1°.  the  grazing  sound  (bruit  de  frolement)  ;  2".  the 
friction  sound  properly  so  called  (bruit  de  frottement) ;  3°.  the  rasping 
sound  (bruit  de  raclement).   Setting  aside  the  dynamic  influence  common 
to  the  intensity  and  duration,  it  may  be  said,  speaking  generally,  that  the 
duration  of  the  pleuritic  friction  sounds  represents  the  state  of  the  lung 
(the  degree  of  permeability  of  its  cells),  and  their  intensity,  the  state  of 
the  pleura  (the  dryness  or  roughness  of  its  surface).    We  will  see  here- 
after what  practical  inductions  may  be  drawn  from  these  circumstances. 

3rd.  We  feel  distinctly,  in  listening  to  the  pleuritic  friction  sounds, 
that  they  are  generated  immediately  beneath  the  ear,  quite  superficially, 
and  not,  as  in  the  case  of  most  other  sounds,  deep  in  the  chest. 

4th.  The  pleuritic  friction  sounds  ought  to  be  analysed  separately 
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in  inspiration  and  expiration,  for  they  do  not  necessarily  coexist  with 
both  periods  of  respiration.  The  general  principle  that  governs  them  in 
this  respect  is  the  following  :  1".  they  are  always  heard  during  inspiration ; 
they  are  not  audible  in  expiration,  except  when  they  have  a  certain 
degree  of  force,  a  certain  duration,  and  a  defined  form ;  at  the  grazing 
degree  no  trace  of  them  is  perceived  in  expiration ;  the  friction  sound" 
properly  so  called,  is  usually  audible  in  both  periods  of  respiration  ;  and 
a  fortiori,  the  rasping  sound.  There  are,  however,  exceptions  to  this 
general  principle  :  in  one  of  my  cases,  the  grazing  sound  was  heard  both 
in  inspiration  and  expiration;  and  in  another,  the  rasping  sound  was 
confined  to  inspiration  alone.  2°.  they  are  always  more  marked  during 
inspiration ;  the  jerks  of  which  they  are  composed  are  somewhat  more 
numerous  during  this  period ;  this  is  what  we  should  expect,  inasmuch  as 
the  locomotion  of  the  lung  and  the  dynamic  effort  are  more  considerable 
during  this  period  of  respiration  ;  the  difference  is  more  striking  in  pro- 
portion as  the  friction  sounds  are  more  feeble. 

5  th.  The  pleuritic  friction  sounds  give  the  sensation  of  a  successive 
developement  from  below  upwards  in  inspiration,  and  from  above  down- 
wards in  expiration.  This  fact  implies  a  contradiction  to  the  experi- 
ments on  animals,  reported  at  page  68  ;  for  in  them  the  lung  was  seen  to 
move  from  above  downwards  in  inspiration,  and  from  below  upwards  in 
expiration.  I  shall  not  attempt  to  explain  this  opposition  between  two 
facts,  satisfied  with  having  established  them. 

6th.  In  the  great  majority  of  cases,  the  sound  of  pleuritic  friction  is 
accompanied  with  a  sensation  of  diyness ;  but,  in  some  instances,  it 
leaves  an  impression  of  hmnidity.  In  one  of  my  cases  it  assumed  this 
form  ;  and  there  it  depended  on  the  soft  and  humid  state  of  the  rubbing 
surfaces*.  But  these  two  conditions  are  necessary  :  for  if  the  false  mem- 
branes are  veiy  dense,  very  firm  at  the  surface,  though  bathed  in  liquid, 
the  friction  sound  preserves  its  dry  character.  Such  indeed  were  the 
anatomical  and  sjanptomatic  characters  presented  in  a  patient  w^ho  died 
August  18th,  1836,  at  No.  18  ward  of  St.  Raphael,  hospital  of  La  Pitie. 

7th.  The  usual  seat,  and  in  general  the  place  of  maximum  intensity  of 
the  sound  of  pleuritic  friction,  is  the  postero-inferior  region  of  the  chest ; 
but  a  fact  less  knoAvn,  and  of  some  importance  as  a  rational  sign  of  tuber- 
cular infiltration  of  the  lung,  a  fact  which  several  of  my  cases  confirm,  is 
that  the  grazing  sound  is  remarkable  for  the  variability  and  the  change- 
ability of  its  situation,  which  is  in  the  superior  ratlier  than  the  inferior 
parts  of  the  chest.  Being  in  general  the  result  of  partial  pleurisies  of 
small  extent,  which  very  often  depend  on  eccentric  tuberculization  of  the 
lungs,  it  of  course  is  found  wherever  this  occurs,  that  is,  in  various  points, 
but  rather  near  the  top  than  the  base  of  the  lung.  The  grazing  sound 
resulting  from  this  cause  is  usually  confined  to  a  very  small  space,  while 

*  It  was,  of  course,  by  examination  after  rlcath  that  fliis  was  established.  (Hospital 
<lc  la  Charite,  ward  St.  Louis,  No.  24.) 
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that  wliicli  depends  on  simple  pleurisy  (which  M.  Reynaud  has  described 
under  the  name  of  dry  iileurisy)  is  heard  over  a  much  greater  surface.  (22) 

8th.  We  must  not  always  consider  the  space  over  which  this  sound  is 
heard,  a  measure  of  the  extent  of  surface  affected,  for  in  three  of  my 
cases  the  sound  was  propagated  beyond  tliis  limit.  In  such  cases  we 
find,  that  it  loses  its  intensity  in  proportion  as  we  recede  from  the  place 
it  originates,  and  that  instead  of  ceasing  abruptly,  as  is  sometimes  the 
case,  it  diminishes  and  ceases  by  insensible  shades.  In  one  of  the  three 
cases  to  which  I  have  just  referred,  we  heard  the  friction  sound  in  the 
inferior  two-thirds  of  one  side  of  tlie  chest,  and  yet  the  autopsy  shewed 
that  the  rubbing  surface  did  not  exceed  two  square  inches. 

9th.  It  is  in  general  a  favourable  sign  to  see  the  pleuritic  friction  sound 
occupy  a  large  sm-face,  because  this  indicates  a  rapid  and  uniform  absorp- 
tion of  the  effusion. 

10th.  The  pleuritic  friction  may  be  appreciated  by  auscultation,  by 
touch,  and  by  the  sensations  of  the  patient.  But  it  is  not  appreciable  by 
the  two  latter  means,  except  in  some  of  its  forms  and  at  certain  degrees 
of  intensity.  The  general  principle  on  this  subject  is  the  following  :  the 
touch  and  the  sensations  of  the  patient  are  less  applicable  to  the  analysis 
of  this  phenomenon,  in  proportion  as  the  degree  of  its  intensity  and  form 
is  lower.    In  its  first  degree  they  are  altogether  inapplicable. 

1 1th.  Laennec  has  described,  as  a  pathognomonic  sign  of  interlobular 
emphysema  of  the  lungs,  an  ascending  and  descending  friction  sound  :  the 
first,  he  says,  accompanying  inspiration ;  the  second  expiration  *.  He 
attributes  this  phenomenon  to  the  rubbing  against  the  costal  pleura  of  the 
moveable  projecting  bubbles  of  air,  which,  in  this  disease,  elevate  the 
pleura  of  the  lungs.  But  we  do  not  find,  in  Laennec's  work,  any  anato- 
mical confirmation  of  this  relation  of  cause  and  effect,  assigned  by  him  to 
the  bubbles  of  emphysema,  and  the  soimd  he  describes  as  their  sign.  On 
the  contrary,  he  says  in  another  place  f,  "  that  he  never  saw  a  person  die 
of  interlobular  emphysema."  The  only  two  cases  he  has  given  J  are  of 
patients  who  were  cured,  and  who,  as  M.  Meriadec  Laennec  has 
remarked  §,  were  at  the  same  time  affected  with  well  marked  pleurisy, 
diagnosed  as  such  by  Laennec  himself.  In  the  case  shewn  to  him  by 
M.  Honore  in  1824,  in  which  this  ascending  and  descending  friction 
sound  existed,  and  from  which  this  doctrine  of  Laennec  originated,  there 
was  also  pleurisy  with  effusion:  Laennec  himself  remarks  1|  that  the 
respiratory  murmur  was  almost  extinct  in  the  side  where  the  effusion  had 
existed.    In  another  part  of  his  work  f ,  he  says  also  he  never  saw  inter- 

•  Auscultation  Mediate,  edit,  de  M.  Andral,  t.  1,  p.  41 1.  Forbes's  Translatioii,.p.  175. 

t  Ibid.  p.  413.  Ibid.  p.  17a. 

X  Ibid.  p.  414.  Ibid.  p.  176. 
§  Ibid.  p.  418. 

II  Ibid.  p.  144.  Ibid.  p.  «1. 

^  Ibid.  p.  410.  Ibid.  p.  175. 
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lobular  einpliysema  and  vesicular  empliysema  coexist  in  the  same  lung ; 
consequently  he  could  not  have  made  use  of  this  circumstance,  to  establish 
the  relation  of  cause  and  effiict  between  the  two  facts  referred  to  above, 
which  he  admits  he  was  never  able  to  establish  directly.     The  friction 
sound  he  has  described  as  belonging  to  emphysema  is  besides  quite  that 
of  pleurisy :  like  it,  it  has  the  ascending  character  in  inspiration,  the 
descending  in  expiration  ;  like  it,  it  is  superficial,  it  is  produced  during 
Btrong  inspirations  only  ;  lastly,  like  it,  it  is  appreciable  by  the  sensations 
of  the  patient,  by  touch  and  by  auscultation  *.    The  progress  of  the  phe- 
nomenon is  the  same  in  both  cases.    In  the  supposed  cases  of  interlobular 
emphysema,  quoted  by  Laennec,  the  patients  were  all  cured  ;  now  we 
know  that  pleurisy,  in  the  state  in  which  the  friction  sound  is  present, 
always  ends  in  resolution,  and  that  it  is  the  reverse  in  emphysema. 
Laennec t  says  he  observed  the  signs  he  attributes  to  emphysema,  in  12 
or  15  other  cases  besides  those  he  relates ;  now  all  know  how  rare  real 
lobular  emphysema  is,  and  how  frequent  pleurisy. 

Lastly,  Laennec  concludes  J  "  that  the  friction  of  ascent  and  descent 
depends,  at  least  in  most  cases,  on  interlobular  emphysema  of  the  lung : 
it  is,  he  says,  with  the  dry  crepitant  ronchus  with  large  bubbles,  quite 
pathognomonic  of  this  affection." 

Since  Laennec,  many  other  practised  auscultators,  of  whom  I  shall  only 
mention  M.  Andral  and  M.  Louis  §,  have  seen  the  different  forms  of 
emphysema,  both  before  and  after  death,  and  no  one  has  met  the  sign 
described  by  Laennec.  I  have  in  the  hospitals  noted  carefully  many 
cases  of  pulmonary  emphysema ;  I  have  often,  after  death,  found  bubbles 
■of  air  on  the  surface  of  the  lung,  elevating  tlie  pleura,  some  moveable, 
others  not ;  and  yet  the  most  delicate  examination  during  life  had  never 
•in  these  cases  detected  a  trace  of  this  sign. 

From  all  this,  it  is  plain  that  Laennec  must  have  mistaken  pleurisies 
in  a  state  of  resolution  for  interlobular  emphysema  of  the  lungs  ;  or  that 
indeed,  seduced  perhaps  by  the  specious  analogy  between  the  anatomical 
conditions  in  the  two  cases,  he  admitted,  a  priori,  the  friction  sound  heard 
in  pleurisy  as  a  sign  of  interiobular  emphysema,  forgetting,  under  the 
influence  of  this  impression,  the  necessity  of  direct  observation.  The 
respect  I  feel  for  the  opinions  of  Laennec,  even  when  I  differ  from  him, 
a  respect  that  induces  me  to  go  at  length  into  the  proofs  of  my  own  views 
on  the  subject,  will,  I  hope,  be  considered  sufficient  excuse  for  the  length 
of  this  discussion.  (23) 

Let  us  then  give  up  emphysema  as  a  cause  of  the  friction  sound,  and 

•  Auscultation  Mediate,  edit,  de  M.  Andral,  t.  l,p.  144.  Forbes's  Translation,  p.  61. 

flbid.  p.  145.  Ibid.  p.  CI. 

t  Ibid.  p.  415.  Ibid.  p.  61. 

§  In  his  excollpnt  Memoir  on  pulmonary  erapliysema  (Mcraoires  dc  la  Soc.  Med. 
d'Observ.),  M.  Louis  ovon  considers  it  out  of  place  to  speak  of  tlie  friction  sound  of 
ascent  and  descent. 
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conclude  that  pleurisy,  of  longer  or  shorter  standing,  can  alone,  as  far  as 
we  at  present  know,  produce  this  phenomenon. 

r2th.  There  is,  in  general,  a  complete  correspondence  between  tlie 
intensity  and  duration  of  the  sound  in  question,  and  the  duration,  the 
extent,  and  the  severity  of  the  pleurisy  that  produced  it.  However,  we 
find  instances  of  recent  acute  pleurisy  accompanied  by  friction  sound  iu 
its  third  degree. 

13th.  Pleurisy  is  a  very  common  disease  ;  the  pleuritic  friction  sound 
is  rather  rare ;  and  yet  most  pleurisies  terminate  by  resolution,  and  follow 
a  course  apparently  favourable  to  the  developemeut  of  this  phenomenon. 
Whence,  then,  this  difference  as  to  frequency  of  cause  and  effect  ? 
1°.  When  there  is  nearly  complete  and  regular  adliesion  between  the  two 
pleural  surfaces,  the  friction  sound  cannot  be  produced,  on  account  of  the 
obstruction  thus  given  to  the  locomotion  of  the  lung.  2".  When,  in 
pleuropneumonia,  the  congestion  of  the  lung  is  so  great  and  so  extensive 
as  to  prevent  its  locomotive  expansion,  and  that  resolution  of  the  pleurisy 
takes  place  sooner  than  that  of  the  pneumonia,  the  friction  sound-  cannot 
occur.  Lastly,  we  can  easily  comprehend  that  it  may  not  be  noticed  in 
many  cases,  either  because  the  sound  is  very  feeble,  or  that  it  occupies 
only  some  small  points  of  the  chest,  which  have  not  been  examined,  or 
that  there  have  been  too  long  intervals  between  the  examinations.  But 
besides  the  causes  which  I  have  assigned  to  account  for  the  absence  of 
the  pleuritic  friction  sound,  there  are  cases  in  which  the  elements  of  this 
problem  of  simple  physics  are  so  complex,  that  it  seems  impossible  to 
determine  the  precise  cause. 

1 4th.  I  find  in  my  observations  of  pleuritic  friction  sound,  a  considerable 
number  of  relapses  in  pleurisy  :  in  such  circumstances,  as  is  well  known, 
new  layers  of  false  membrane  are  deposited  on  the  old,  and  this,  above  all 
'  Other  things,  must  produce  inequality  and  roughness  of  these  membranes ; 
and  so  it  was  in  those  cases  particularly  I  met  the  most  intense  forms  of 
I  the  friction  sound. 

15th.  We  always  find  some  trace  of  the  respiratory  murmurs  coexist- 
;  ing  with  the  friction  sounds,  because  the  locomotive  expansion  of  the 
1  lung  and  the  rubbing  that  results  from  it  cannot  be  produced  without  the 
I  penetration  of  some  air  into  the  vesicles.  But,  in  general,  we  observe  the 
irespiratoiy  murmurs  decrease  in  proportion  as  the  friction  sound  attains 
I  a  higher  form.  The  sound  on  percussion,  the  vibration  of  the  voice,  and 
I  the  motions  of  the  chest,  follow  the  same  law.  (24) 

16th.  It  may  be  said,  in  general,  that  the  pleuritic  friction  sound  indi- 
(cates  an  affection  of  shorter  or  longer  standing,  according  as  it  is  weaker 
cor  stronger.    But  there  are  many  exceptions  to  this  rule. 

17th.  The  natural  course  of  the  friction  sound  is,  that  it  is  at  first 
ffeeble ;  then  it  augments  in  extent  and  in  intensity,  and  then  diminishes 
sand  disappears.  It  always  appears  first,  and  disappears  last,  in  inspira- 
ttion.    I  was  able  to  follow  this  progress  perfectly  in  one  of  the  two  cases 
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of  empyema  in  which  I  operated :  in  proportion  as,  by  tlie  more  complete 
evacuation  of  the  liquid,  the  contact  of  the  lung  and  costal  pleura  became 
more  immediate  and  extensive,  the  friction  sound,  appearing  first  in 
inspiration,  and  extending  afterwards  to  expiration,  increased  in  duration 
and  intensity. 

18th.  The  persistance  of  the  friction  sound  is  usually  proportional  to 
its  intensity,  to  the  slowness  Avith  Avhich  it  manifests  itself,  and  to  the 
chronic  character  of  the  pleurisy  that  produces  it.  The  diagnostic  con- 
sequences deducible  from  it  are  very  simple.  Tiie  grazing  sound,  which 
I  have  ah-eady  referred  to  partial  pleurisy  depending  on  eccentric  tuber- 
culization, is  characterized  by  a  duration  so  ephemeral,  that  it  may  com- 
plete its  course  in  a  single  day,  and  may  thus  in  a  few  days  appear  and 
disappear  so  often  as  four  times.  Such,  at  least,  is  the  result  of  soiiie  of 
my  observations.  Tiie  sudden  disappearance  of  the  friction  sound  may 
depend  on  the  return  of  tl\e  effusion,  or  on  the  supervention  of  pneu- 
monia, which  prevents  the  locomotive  expansion  of  the  lung. 

igtli.  My  observations  prove,  that  a  blister  applied  over  the  part  where 
the  friction  sound  is  audible  hastens  its  disappearance.  One  case  is  pecu- 
liarly remarkable  in  this  respect :  two  blisters  were  applied  in  succession ; 
each  time  during  the  period  of  suppuration  the  friction  sound  disap- 
peared, each  time  it  reappeared  as  soon  as  the  part  dried  up.  The  care 
with  which  auscultation  was  practised  in  this  instance  left  no  room  for 
doubt. 

20th.  The  friction  sound  is  not  produced  unless  two  quite  distinct  and 
independent  conditions  are  present:  1",  a  certain  state  of  dryness  and 
unevenness  of  the  pleura^. ;  2",  a  locomotive  movement  effected  by  these 
surfaces. 

21st.  The  anatomical  conditions  of  pleuritic  friction  sound  are  well 
known.  I  will  only  state  in  reference  to  this  some  facts  which  do  not 
agree  with  the  general  laws  that  have  been  laid  down  on  the  subject.  1". 
In  one  of  my  cases,  the  only  irregularity  found  on  the  surface  of  the  false 
membrane  consisted  of  an  infinite  number  of  small  tubercular  granula- 
tions, infiltrated  into  the  false  membrane,  and  projecting  above  its  surface 
by  a  small  segment  only  of  their  circumference.  The  granulations  did 
not  exceed  in  size  the  head  of  a  small  pin,  and  yet  the  friction  sound  was 
of  the  third  degree.  T.  A  small  quantity  of  fluid,  about  a  spoonful, 
effused  into  the  pleura  in  one  of  my  cases,  produced  no  sensible  diminu- 
tion in  the  intensity  of  the  sound,  but  communicated  to  it  a  peculiar 
humid  character.  3°.  In  another  case  an  ahmdant  effusion  existed,  and 
yet  the  friction  sound  was  not  the  less  audible  ;  but  some  bands  of  adhe- 
sion retained  part  of  the  lung  in  rather  close  contact  with  the  costal 

22nd.  The  physiological  causes  of  the  pleuritic  friction  sounds  have 
been  less  investigated  than  the  anatomical.  They  consist  m  the  degree 
of  locomotive  expansion  of  which  the  lung  is  susceptible.    1  hey  exercise 
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considerable  influence  on  the  period  of  appearance,  tlie  course,  the  extent, 
and  the  degree  of  intensity  of  the  sounds.  Upon  them  rests  the  principle 
formerly  laid  down :  that,  in  the  first  period  of  the  existence  of  a  friction 
sound,  there  exists  a  direct  ratio  between  its  degree  and  the  cipher 
of  inspiration. 

It  is  under  the  influence  of  this  class  of  causes  that  we  sometimes  see 
the  appearance  of  the  friction  sound  coincide,  not  with  the  period  of  the 
resolution  of  the  pleui-isy,  but  with  the  period  when  the  resolution  of  a 
coexisting  pneumonia  has  taken  place,  and  when  the  respiratory  expan- 
sion begins  to  reappear.  It  is  under  this  influence  that  the  friction  sound 
increases  in  extent,  in  proportion  as  the  extent  of  the  hepatization 
diminishes.    It  is  this  makes  the  sound  gradually  disappear,  when  pneu- 
monia supervenes  in  such  circumstances.    It  is  by  this  also  that,  without 
any  change  in  the  anatomical  conditions,  an  intense  friction  sound  ceases 
to  be  audible  in  the  last  hours  of  life,  when  inspiration  can  do  no  more 
than  push  the  air  into  the  fii'st  or  second  divisions  of  the  bronchi.  These 
propositions  are  but  a  summary  of  so  many  particular  observations.  Thus, 
two  elements  compose  the  physiological  condition  of  the  friction  sound : 
r.  the  degree  of  force  with  which  the  patient  respires ;  2".  the  degree  of 
permeability  of  the  lung.    In  certain  anatomical  conditions,  a  very  small 
extent  of  motion  is  suf&cient  for  the  production  of  this  sound.    In  one  of 
my  patients  it  existed  in  its  highest  degree,  and  yet  after  death,  on  blow- 
ing into  the  bronchial  tube  of  the  lobe  where  the  sound  was  heard,  with 
more  force  certainly  than  the  ordinary  inspiration  of  the  patient,  we 
could  not  produce  a  greater  dilatation  than  8  lines  in  the  circumference 
of  the  lung.  One  of  my  cases  also  shews,  that  the  adhesion  of  a  part  of 
the  lung  does  not  prevent  its  locomotive  dilatation  and  the  develope- 
ment  of  friction  sound  in  the  rest  of  its  extent.    This  fact  is  a  con- 
sequence of  the  preceding  one. 

23rd.  The  problem  of  the  sound  of  pleuritic  friction  comprehends  these 
three  principal  elements :  1°.  the  anatomical  state  of  the  surfaces ;  2°.  the 
relation  of  these  surfaces  to  each  other ;  3".  the  degree  of  motion  with 
which  they  are  impelled  against  each  other.  These  elements,  variously 
combined,  account  for  all  the  phenomena  produced,  and  the  circumstances 
by  which  they  are  accompanied.  It  is  the  delicate  analysis  of  each 
of  these  elements,  of  their  possible  combinations,  and  of  the  relation 
existing  between  these  different  combinations  and  the  symptomatic  phe- 
nomena obsei-ved,  that  gives  the  practitioner  the  power  of  ascciidin.^-  ^l•oIn 
the  effect  to  the  cause,  and  of  thus  determining  from  such  or  sucli 
an  assemblage  of  symptoms,  the  anatomical  and  physiological  conditions 
of  the  affected  organs.  Such  is,  in  a  word,  the  object  of  the  researches  1 
have  detailed.  I  have  already,  in  stating  the  facts,  anticipated  some  of 
the  practical  applications  of  which  these  researches  are  susceptible ;  the 
analysis  of  my  cases  shews  some  others  that  may  be  useful  in  practice. 
Thus: 
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24th.  The  grazing  sound,  when  it  is  fugitive  and  of  small  extent,  when 
Avithin  a  short  space  of  time  it  often  reappears  in  different  points  of  the 
chest,  especially  about  the  superior  regions,  may  become  a  sign  of  pul- 
monary phthisis.  In  some  cases,  in  iact,  the  tubercles  are  develojjed  at 
the  circumference  rather  than  the  centre  of  the  organ,  and  excite  here 
and  there  partial  pleurisies,  before  they  manifest  themselves  by  the  usual 
signs.  But  most  frequently,  the  disease  is  already  obvious  enough  when 
the  partial  pleurisies  occur,  and  then  the  whole  value  of  the  friction 
sound  lies  in  shewing  the  progressive  increase  and  the  spreading  of  the 
tubercles  from  the  centre  to  the  circumference. 

25th.  A  friction  sound  diminishing  and  suddenly  disappearing,  at  the 
same  time  that  the  respiratory  murmurs  diminish  and  disappear  also,  is  a 
sign  of  pneumonia  or  of  the  I'enewal  of  the  pleurisy.  These  circum- 
stances made  me  suspect  pneumonia  in  one  of  my  cases,  and  this  suspi- 
cion was  confirmed  by  the  local  signs  that  afterwards  appeared. 

26th.  The  locomotive  expansion  of  the  lungs  is  sensible  in  all  parts  of 
the  chest,  since  the  friction  sound  is  heard  every  where.  But  clinical  as 
well  as  direct  observation  proves,  that  this  movement  is  more  developed 
in  proportion  as  we  descend  to  the  inferior  parts  of  the  chest. 

27th.  In  some  cases  of  operation  for  empyema,  and  in  a  great  number 
of  cases  of  pleurisy,  the  friction  sound  shews  by  its  appearance,  the  con- 
tact that  has  taken  place  between  the  two  surfaces  of  the  pleura;  it 
shews  the  extent  of  this  contact,  and  the  size  the  lung,  long  compressed 
by  the  effusion,  has  attained.  In  one  of  my  cases  this  sign  was  more 
faithful  than  auscultation  and  percussion  ;  the  lung  had  resmned  its  con- 
tact with  the  ribs,  but  its  external  layer  being  considerably  indurated, 
there  was,  in  consequence,  much  dullness  of  sound  and  marked  diminu- 
tion of  the  respiratory  murmurs  in  that  side  of  the  chest ;  and  these  two 
circumstances  led  to  the  erroneous  notion  that  the  lung  was  still  main- 
tained at  a  distance  from  the  ribs  by  a  layer  of  liquid. 

28th.  The  preceding  case  proves,  that  the  locomotive  expansion  of  the 
lung  is  not  so  much  impeded  by  condensation  of  its  outer  layers,  as  by 
false  membranes  of  the  same  thickness ;  for  the  friction  sound  is  never 
produced  when  a  thick  false  membrane  embi'aces  the  lung :  the  reason 
is,  that  in  the  one  case  the  volume  of  the  lung  is  diminished,  in  the  other 
it  remains  unchanged. 

29th.  If  we  have  dullness  on  percussion,  and  some  dilatation  of  the  side 
where  the  friction  sound  is  heard,  there  is  considerable  effusion  into  the 
pleurii,  and  a  portion  of  the  lung  is  retained  in  contact  with  the  side  by 
bands  of  membranous  adhesion.  The  pulmonary  expansion  that  takes 
place  under  these  circumstances,  is  a  proof  that  the  expansive  force  of  the 
lung  exceeds  the  pressure  of  even  a  considerable  effusion.  Let  me  again 
observe,  that  tliese  propositions  are  a  summary  of  some  of  the  facts  I 
have  observed  on  this  subject. 

.30th.  When  a  friction  sound,  appearing  in  llie  course  of  a  pleurisy 
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With  effusion,  acquires  in  a  uniform  and  rapid  manner,  over  an  extensive 
surfcce,  considerable  intensity,  it  is  a  proof  that  the  resolution  of  the 
effusion  is  taking  place  freely  and  rapidly-it  is  a  good  sign;  and  it, 
after  having  attained  its  maximum,  it  follows  in  its  decrease  the  progress 
I  have  traced,  it  is  a  further  proof  that  the  resolution  of  the  pleurisy  con- 
tinues  to  follow  a  uniform  and  free  course,  and  that  we  have  not  to  tear 
the  slow,  irregular,  interrupted  resolution  we  sometimes  meet. 

ARTICLE  XIII. 

REMARKS  ON  SOME  OF  THE  RONCHI  DESCRIBED  BY  LAENNEC 

I.  Humid  crepitant  vesicular  ronchi. 

There  are  a  number  of  ronchi  that  appear  to  be  formed  in  the  air  cells 
themselves,  and  to  depend  on  the  different  states  of  engorgement  that 
occur  in  these  ceUs.    Some  persona  consider  these  different  crepitations 
as  so  much  alike,  that  they  can  only  be  considered  as  signs  common  to  all 
the  organic  alterations  that  produce  them.    Writers  do  not  aUow  more 
value  to  the  crepitant  ronchus  described  by  Laennec  as  pathognomonic  of 
pneumonia.    Others,  on  the  contrary,  have  endeavoured  to  detennine 
constant,  or  nearly  constant  differential  characters  between  these  ronchi, 
to  ascertain  the  relations  that  connect  these  characters  with  the  differ- 
ences that  exist  between  the  various  organic  states  in  which  these  ronchi 
are  met,  and  to  attach  each  as  its  sign  to  that  organic  alteration  with 
which  it  is  most  frequently  found  to  coexist.    I  think  with  the  latter,  that 
if  we  confound  under  tlie  general  term  crepitant,  the  different  vesicular 
ronchi,  and  see  no  sensible  difference  between  them,  it  arises  for  the  most 
part  from  our  neglecting  to  seek  for  those  differences,  or  from  not  seeking 
for  them  in  circumstances  calculated  to  furnish  them.    The  authors  ot 
the  Compendium  de  Medecine  pratique*  foresaw  what  must  happen,  when 
they  said:  "  We  think,  from  the  progress  every  day  made  in  the  mode  of 
observing  diseases,  that  the  number  of  ronchi  now  admitted  wiU  here- 
after be  increased." 

I  believe,  that  in  the  actual  state  of  science,  we  may  admit  as  distinct 
the  following  varieties  of  vesicular  ronchi : 

1°.  The  humid  ronchus  with  continuous  bubbles  of  active  sanguineous, 
congestion  of  the  lungs. 

2°.  The  sub-crepitant  ronchus  of  oedema  of  the  lungs. 

3°.  The  sub-crepitant  ronchus  of  acute  capillary  bronchitis. 

4°.  The  crepitant  ronchus  redux  of  pneumonia. 

5°.  The  primary  crepitant  ronchus  of  pneumonia. 

1  have  already  given  the  differential  characters  of  the  humid  ronchuj^ 
with  continuous  bubbles. 

•  Vol.  1,  page  480. 
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1st.  The  sub-crepitiint  roncLus  of  oedema  is  distinguifihed  :  1".  from 
the  primary  crepitant  ronchas  of  pneumonia,  by  its  bubbles,  which  are 
more  voluminous,  fewer  in  number,  more  humid,  much  less  close  to  each 
other,  less  uniform  in  size,  less  regulai-ly  rounded  ;  by  its  existence  in  the 
postero-inferior  regions  on  both  sides  of  the  chest,  whereas  the  pneumonic 
ronchus  scarcely  ever  exists  in  more  than  one  side ;  by  the  absence  of  the 
symptoms  of  pneumonia,  local  and  general ;  by  the  existence  of  general 
serous  infiltration,  which  most  frequently  coincides  with  pulmonary 
oedema  ;  by  its  rapid  change  of  situation,  in  passive  cedema,  according  to 
the  position  the  patient  takes.    2\  It  is  more  difficult  to  distinguish  it 
from  the  ronchus  redux  of  pneumonia,  because  we  often  see  pneumonia 
towards  the  termination  of  its  resolution,  end  in  oedema  of  the  lung.  At 
the  same  time  we  can,  in  general,  distinguish  them  in  this  way:  that  the 
ronchus  redux  exists  in  one  side  only  of  the  chest ;  that  it  succeeds  to  the 
signs  of  pneumonia,  and  that  some  of  them  often  coexist  with  it,  such  as 
a  shade  of  bronchial  character,  and  rusty  coloured  sputa ;  that  it  resem- 
bles more  in  its  physical  characters,  the  primary  pneumonic  ronchus,  than 
the  crepitant  ronchus  of  oedema.    3°.  The  ronchus  of  acute  bronchitis 
and  the  ronchus  of  cedema  agree  as  to  their  site  ;  both  usually  occupy  the 
postero-inferior  parts  of  the  chest.   But  they  differ  in  other  respects  :  the 
bronchitic  ronchus  resembles,  in  its  physical  characters,  the  ronchus  of 
pneumonia  much  more  than  that  of  cedema  ;  its  bubbles  are  diyer,  more 
regular,  more  closely  approximated,  more  numerous,  more  rapid  in  their 
developement ;  besides,  with  the  bronchitic  ronchus  there  is  either  no 
expectoration,  or  it  is  of  a  viscid  character,  and  not  the  watery  expecto- 
ration of  oedema ;  there  is  cough,  fever,  and  in  general  sonorous  and 
sibilant  ronchi,  which  occupy  the  superior  parts  of  the  chest,  especially  in 
front. 

2nd.  There  is  something  so  peculiar  in  the  crepitant  ronchus  of  pneu- 
monia, in  its  fine,  dry,  regularly  rounded,  uniform  bubbles,  closely 
approximated  to  each  other,  and  decrepitating  in  rapid  puffs  beneath  the 
ear  during  inspiration,  that  I  do  not  think  there  is  any  known  ronchus 
that  can  perfectly  simulate  this  assemblage  of  characters,  when  they  exist 
in  the  marked  form  I  have  just  described ;  accordingly,  in  such  circum- 
stances, the  crepitant  ronchus  ought,  in  my  opinion,  be  considered  pathog- 
nomonic of  pneumonia ;  but  it  does  not  always  present  itself  in  this  well 
marked  form.  1°.  In  this  case  the  ronchus  of  acute  bronchitis  is  that 
with  which  it  may  be  most  easily  confounded.  The  best  distinctive 
character  between  them*  is,  that  the  pneumonic  ronchus  scarcely  ever 
exists  in  more  than  one  side  of  the  chest,  whereas  the  bronchitic  inva- 
riably occupies  both ;  moreover,  the  exclusive  scat  of  the  latter  is  the 
postero-inferior  regions,  while  the  seat  of  the  ronchus  of  pneumonia  is  as 
variable  as  that  of  the  disease.  We  will  usually  have  in  the  coexistence 
of  the  signs  of  bronchitis  or  the  signs  of  pneumonia,  other  means  of 

*  Character  given  hy  M.  Louis,  Cliliiquc  Medic.  Ue  la  I'itie,  183G. 
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establishing  the  differential  diagnosis  of  these  two  ronchi.  2°.  The  bub- 
bles of  the  ronchus  redux  are  in  general  more  voluminous,  more  irregular, 
more  humid,  more  slowly  formed,  less  numerous,  and  in  particular  less 
produced  iu  puffs,  than  those  of  the  primary  ronchus  of  pneumonia. 
Moreover,  they  coexist  less  exclusively  with  inspiration  ;  frequently  they 
are  only  heard  when  the  patient  makes  a  deep  inspiration,  and  cease  to 
appear  in  the  ordinary  inspirations  that  follow. 

3rd.  The  ronchus  of  acute  bronchitis,  is  distinguished  from  the  roncbus 
redux,  by  the  same  characters  that  distinguish  it  from  the  primary  ronchus 
of  pneumonia. 

Such  are  the  differential  characters  of  the  vesicular  ronchi.  In  their 
typical  forms  these  ronchi  may  always  be  distinguished.  Wlien  they  are 
less  marked,  we  may  still,  most  frequently,  arrive  at  their  differential 
diagnosis  by  an  exact  analysis  of  their  different  characters  ;  it  is  how- 
ever true,  that  like  other  morbid  phenomena,  they  may  midergo  such 
degradations  from  their  normal  type,  that  they  approximate  so  closely  to 
one  another  as  to  be  no  longer  distinguishable.  This  is  observed  when 
several  of  the  organic  alterations  with  which  the  ronchi  correspond  exist 
at  once  in  the  same  lung ;  in  such  cases  the  diagnosis  derived  from  all 
the  other  signs  is  as  obsciu-e  as  from  the  ronchi. 

A  ronchus  with  bubbles  somewhat  humid,  tolerably  fine,  tolerably 
regular,  and  usually  not  numerous,  sometimes  appears  after  pneumonia 
in  the  posterior  inferior  parts  of  both  lungs.  It  is  only  heard  in  the  fii'St 
deep  inspiration  we  make  the  patient  take  ;  after  which,  in  whatever  way 
he  inspires,  it  is  no  longer  audible.  This  ronchus  appears  to  depend  on  the 
state  of  sanguineous  and  serous  engorgement  that  occurs  in  the  depending 
parts  of  the  lungs,  at  the  period  of  resolution  of  some  pneumonias.  It  is 
the  same  ronchus  that  is  produced  in  the  pulmonary  engorgements  that 
accompany  diseases  of  the  heart ;  only  in  the  latter  case  its  bubbles  are 
larger,  more  humid,  and  less  regular  ;  moreover  it  persists  a  very  long 
time,  and  may  disappear  and  reappear  frequently,  according  to  the  state 
of  the  pulmonary  circulation. 

It  is  now  well  ascertained,  contrary  to  the  opinion  of  Laennec,  that  in 
central  pneumonia,  the  most  careful  auscvdtation  cannot  recognise  any  of 
the  usual  local  signs  of  the  disease.  During  the  year  1 837,  there  were  three 
patients  under  the  care  of  M.  Andral  at  la  Charite,  who  were  affected 
with  central  pneumonia,  characterized  by  the  sputa  and  the  general 
symptoms,  in  all  of  whom  the  above  was  true. 

Some  patients  in  whom  I  have  traced,  with  the  utmost  care,  and  as  I 
may  say  from  hour  to  hour,  the  progress  of  a  pneumonia,  that  I  had  seen 
arise  under  my  own  eyes,  have  had  no  primary  crepitating  ronchus  at  the 
commencement  of  the  disease,  and  no  ronchus  redux  at  the  period  of 
resolution.  Perhaps  this  usually  occurs  when  the  primary  ronchus  is 
wanting. 

Extreme  debility  in  the  patient,  by  diminishing  very  much  the  extent 


122  MORBID  SU.VOIIUCS  rilliNOMKNA  OF  RESl'IltATIO-N. 

of  inspiration,  may  prevent  the  occurrence  of  the  crepitant  ronchus 
of  pneumonia,  although  the  lung  be  in  a  favourable  state  for  its  pro- 
duction. 

It  results  from  some  cases  of  pneumonia  which  I  observed  at  la  Pitie 
and  la  Charite,  that  the  primary  crepitant  ronchus  is  dryer,  its  bubbles 
finer,  more  closely  compressed  together  and  generated  in  larger  puffs,  in 
proportion  as  the  attack  has  been  more  sudden,  and  the  course  of  the 
disease  more  rapid. 

A  patient  died  very  rapidly  of  pneumonia  at  No.  10  ward  of  St. 
Louis.  All  the  usual  symptoms  appeared  in  succession  ;  the  disease 
passed  to  the  third  stage,  and  then  we  heard  in  the  part  of  the  lung  in 
which  the  autopsy  revealed  diffuse  suppuration,  a  mucous  ronchus  with 
large  hiunid  bubbles,  the  peculiar  character  of  which  was  that  it  was  only 
produced  in  inspiration.  I  have  since  had  an  opportunity  of  observing 
the  same  fact  in  another  case.  The  absence  of  all  bronchitic  complica- 
tion in  those  cases,  leaving  no  ground  for  supposing  that  this  was  a  mere 
ordinary  mucous  ronchus,  gives  to  those  facts  considerable  value.  If 
indeed,  it  be  determined  by  farther  observation,  that  at  the  period  of 
suppuration  in  pneumonia,  a  mucous  ronchus,  coexisting  with  inspiration 
only  is  produced,  the  fact  will  be  the  more  valuable,  inasmuch  as  we 
have  at  present  no  certain  sign  to  indicate  the  passage  of  pneumonia 
from  the  second  to  the  third  stage. 

II.  Laennec  considered  a  ronchus,  which  he  called  dry  crepitant  with 
large  bubbles,  as  a  pathognomonic  sign  of  interlobular  emphysema  of 
the  lungs.*  It  is  the  same  of  this  ronchus  as  of  the  friction  of  ascent 
and  descent,  which  he  also  regarded  as  pathognomonic  of  that  disease  ; 
neither  the  one  nor  the  other  belongs  properly  to  it :  one  is  the  pleuritic 
friction  sound  and  belongs  to  the  history  of  pleurisy ;  the  other,  as  M. 
Louis  has  observed  f  is  but  the  ronchus  of  bronchitis,  and  belongs  to  the 
histoiy  of  that  disease.  Let  us  see  how  M.  Louis  expresses  himself  on 
this  subject ;  "  But  the  reader,  if  he  keep  in  view  the  facts  that  have  been 
just  detailed,  that  in  the  cases  I  have  carefully  studied,  the  subcrepitant 
ronchus  of  emphysema,  was  the  same,  following  the  same  laws,  and  ob- 
served in  the  same  parts  as  that  which  occurs  in  severe  acute  bronchitis, 
will  reject  the  assertion  of  Laennec,  that  it  is  never  heard  except  in  those 
parts  of  the  chest  where  the  emphysema  has  attained  its  maximum.''^ 
Supposing  besides  that  Ijaennec  was  not  led  astray  by  the  ronchus  that 
M.  Louis  describes,  a  supposition  scarcely  admissible,  as  he  was  ignorant 
of  the  existence  of  this  ronchus  ;  supposing  that  he  has  described,  in  the 
dry  crepitant  ronchus  with  large  bubbles,  a  peculiar  sound,  we  are  still 
justified  in  thinking  he  was  mistaken,  since  the  most  practised  ausculta- 

•  Auscult.  Med.;  edit,  de  M.  Andral,  t.  1,  p.  145.    Forbes"  translation,  p.  163. 
t  Diet,  de  Med.,  2d  Ed.  t.  2,  p.  354. 

X  MfJmoire  sur  rEmphyscmc,  par  M.  Louis,  dans  les  Menioires  de  la  Societe  Med. 
d'Obs.  page  21,5. 
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tors  have  been  unable  to  find  this  ronclms.  M.  Andral  and  Louis  deny 
its  existence,  and  if  I  am  rightly  informed,  Bouillaud,  Chomel,  Rostan, 
&c.,  do  the  same.  (25) 

It  is  stated  in  the  Compendium  de  Medecine  Pratique,*  that  the 
inucoiis  ronchus,  amongst  other  morbid  states,  belongs  to  pulmonary 
oedema.  I  think  this  is  a  mistake,  and  that  the  real  mucous  ronchus,  that 
is,  a  ronchus  with  bubbles  somewhat  voluminous,  very  humid,  completely 
developed,  and  coexisting  with  both  inspiration  and  expiration,  is  not 
produced  in  real  oedema  of  the  lungs. 

In  all  cases  where  we  have  reason  to  think  that  a  certain  quantity  of 
any  liquid  occupies  the  trachea-bronchial  system,  if  we  place  our  ear 
near  the  patient's  mouth,  we  hear  a  bubbling  humid  ronchus,  which  at 
once  reminds  us  of  the  slight  crepitation  which  is  produced  on  the  sur- 
face of  a  frothing  liquor,  as  a  glass  of  beer  or  champagne.  It  seems  as 
if  these  bubbles  were  very  slender,  very  delicate,  and,  as  if  formed  in  a 
very  thin  liquid,  they  were  developed  with  the  greatest  facility.  They 
may  be  more  or  less  voluminous,  and  more  or  less  humid,  but  they  do 
not  depart  much  from  the  preceding  description.  When  we  hear  this 
ronchus  in  a  number  of  cases,  we  observe  that  the  bubbles  that  com- 
pose it  are  not  always  formed  at  the  same  depth ;  sometimes  they  seem 
to  come  from  the  pharynx,  sometimes  from  the  larynx,  from  the  trachea, 
or  even  from  the  bronchi.  The  ear,  in  general,  judges  accurately^ 
enough  as  to  the  distance  of  the  place  where  they  originate.  We  may 
estimate  the  quantity  of  Uqmd  with  which  the  trachea-broncliial  system 
is  gorged  by  the  more  or  less  marked  character  of  the  ronchus  ;  thus  it 
is  more  striking  in  proportion  as  the  patient  is  more  near  a  state  of 
asphyxia.  It  is  heard  both  in  inspiration  and  expiration,  but  chiefly  in 
inspiration.    M.  Piorry  was  the  first  I  believe  to  call  attention  to  it.f 

There  is  much  difference  of  opinion  as  to  the  value  of  the  cavernous 
ronchus  as  a  sign  of  phthisis  in  the  3d  stage.  M.  Andral,  who  has  par- 
ticularly studied  this  sign,  places  but  moderate  confidence  in  it.  "  In 
my  opinion,"  says  he,|  "  there  is  no  ronchus  produced  in  a  tubercular 
excavation  which  may  not  be  equally  met  with  in  the  bronchi."  M. 
Louis,§  and  the  authors  of  the  Compendium  de  Medecine  Pratique,  || 
cite  cases  of  dilatation  of  the  bronchi  in  which  the  cavernous  ronchus 
was  heard.  I  have  myself  seen  all  the  signs  of  the  most  extensive  exca- 
vations in  a  patient  that  died  at  no.  26,  St.  Martha's  Ward,  (Hospital  of 
la  Charite,)  and  who,  on  examination  after  death,  presented  nothing  but 
dilatation  of  the  more  superficial  bronchi,  but  to  such  an  extent,  that 
even  at  the  surface  of  the  lung,  beneath  the  pleura,  one  of  them  was  an 
inch  in  circumference.  As  this  enormous  dilatation  and  the  signs  that 
corresponded  to  it  existed  at  the  base  of  the  lung,  the  idea  of  a  tubercular 

*  Vol.  l,p.  482.  f  Traite  dc  Diagnostic,  v.  1.  §  Rcchcrclics  sur  la  Phthisic,  p.  235. 
X  Clinique  Med.  3d  Ed.  t.  4.  p.  75.  ||  Tome  J,  p.  485. 
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cavity  in  this  case,  scarcely  arrested  our  attention.  M.  Hirtz,  on  the 
contrary,  phices  more  reliance  on  the  cavernous  ronchus  than  on  any 
other  sign  of  the  third  stage  of  phthisis.  "  It  ought  to  be  considered, 
says  he*,  as  the  pathognomonic  sign  of  the  third  stage."  "  As  long  as  it 
is  not  recognized,  we  have  no  right  to  admit  the  existence  of  cavities, 
thougli  the  patient  present  in  other  respects  all  the  physical  signs  united 
of  this  state  of  the  lung"f.  We  may  think,  with  M.  Hirtz,  that  the 
cavernous  ronchus,  taken  separately,  is  of  more  value  than  pectoriloquy, 
and  even  than  cavernous  respiration,  inasmuch  as  bronchophony  and  tlie 
bronchial  character,  in  some  cases,  approximate  closely  to  these  pheno- 
mena ;  but  we  cannot  admit  with  him,  that  the  diagnosis  of  a  cavity 
ought  to  be  deemed  doubtful,  as  long  as  the  cavernous  ronchus  has  not 
been  heard,  when  all  the  other  physical  signs  are  combined  to  sustain  it. 
We  know,  in  fact,  that  certain  circumstances,  such  as  extreme  emptiness 
or  fullness  of  the  cavity,  prevent  the  production  of  gargouillement. 
Again,  the  diagnostic  value  of  the  cavernous  ronchus  ought,  in  my  mind, 
be  restricted  to  cases  where  it  shews  itself  in  the  regions  in  which  tuber- 
cular cavities  are  usually  formed,  and  where  the  state  of  the  patient's  con- 
stitution and  health  warrant  the  idea  of  phthisis  in  its  third  stage.  If 
these  conditions  do  not  exist,  it  is  only  in  cases  in  which  all  the  physical 
signs  of  an  excavation  of  the  lung  are  found  united,  that  we  can  admit 
the  existence  of  a  non-tuberculous  cavity,  independent  of  dilated  bronchi. 
While  I  am  on  this  subject,  I  may  remark,  en  passant,  after  the  observa- 
tions of  M.  Delaberge|  that  the  cracked-pot  sound  (bruit  de  pot  fele)  con- 
sidered as  a  sign  of  the  thii-d  stage  of  phthisis,  is  of  no  value,  unless  it  be 
associated  with  marked  dullness  of  sound  on  slight  percussion. 

*  These  inaugural,  p.  41.  f  Ibid.  p.  42. 

X  Journal  de  Connaissances  Medieo-chirurgicales,  No.  3  de  Sep.  )837,  p.  91  a  92. 
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CHAPTER  III. 

COURSE  AND  CONNEXION  OF  THE  SONOROUS  PHENOMENA  ;  THEIR 
RELATIVE  VALUE,  THEIR  VARIOUS  COMBINATIONS. 

The  different  sonorous  phenomena,  physiological  and  morbid,  of  the 
respii-atoiy  apparatus,  ^Yhich  we  have  passed  in  review,  are  subject  in 
their  general  progress,  and  even  in  some  of  their  varieties,  to  laws  nearly 
constant.  These  laws  are  derived  from  the  discovery  of  the  relations 
that  exist  between  the  symptomatology  and  pathological  anatomy.  The 
physician,  who  is  master  of  these  relations  and  the  laws  derived  from 
them,  knows  beforehand,  if  I  may  say  so,  aU  the  resources  of  the  disease 
he  has  to  encounter.  He  is  at  each  instant  aware  of  all  its  movements, 
and  of  all  its  tendencies  ;  he  can  oppose  them  even  before  they  are  deve- 
loped If  he  is  caUed  to  the  patient,  when  the  disease  has  already  gone 
through  a  part  of  its  course,  he  can,  from  the  present  learn  the  past,  and 
descend  into  the  future. 

A  certain  number  of  phenomena  belong  to  the  same  type,  and  are  so 
intimately  connected  with  each  other,  that  we  always  find  them  in  the 
same  circumstances ;  there  is  a  certain  type  of  the  anatomical  state  which 
always  corresponds  to  a  certain  type  of  the  symptomatic  state,  and  then 
successive  degradations  of  each  which  mutually  correspond.  A  conti- 
nuous chain  connects  these  sjanptomatic  degradations  with  each  other; 
so  that  with  the  aid  of  the  link  which  we  have  within  our  reach,  it  is 
possible,  traversing  in  one  or  other  direction  the  series  of  this  group  of 
phenomena,  to  ascend  to  the  past  or  descend  into  the  future.  The  group 
of  alterations  in  quality,  and  that  of  the  ronchi  of  phthisis  are  perfect 
illustrations. 

The  combinations  of  the  phenomena  with  each  other,  are  also  regu- 
lated by  fixed  laws,  on  which  depends  what  we  call  tU  relative  value  of 
time  phenomena.    In  such  or  such  circumstances,  we  find  always,  or 
almost  always  the  same  combination  of  signs.    Such  a  phenomenon,  co- 
existing with  such  another,  has  a  certain  value,  which  changes  if  it  be 
alone,  or  if  it  be  combined  with  any  other  ;  appearing  in  such  circum- 
stances, after  such  a  phenomenon,  it  has  quite  a  different  value  from  that 
which  it  has  when  it  appears  in  such  other  circumstances  before  the  same 
phenomenon.   When  we  know  the  general  laws  that  govern  the  prin- 
cipal combinations  of  these  signs  with  each  other,  if  we  meet  a  case 
where  the  more  usual  combinations  are  departed  from,  and  an  apparent 
confusion  of  symptoms  renders  the  diagnosis  obscure,  we  can  very  often, 
by  ascending  from  the  effect  to  the  cause,  and  from  the  simple  to  the 
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compound,  discover  the  combination  of  diffei-ent  anatomical  states  that 
has  occurred,  from  the  combination  of  the  difterent  signs  that  we  observe. 
In  fact,  just  as  certain  organic  states  are  more  frequently  combined 
among  tlicmselves  than  witli  others,  so  in  like  manner  are  the  signs  that 
correspond  to  them ;  but  these  signs,  in  combining,  do  not  always  pre- 
serve their  primitive  characters  ;  they  assume  sometimes  a  different 
shade,  under  which  it  becomes  more  difficult  to  recognize  them. 

This  analysis  of  the  course  of  the  phenomena,  of  their  analogies,  or 
their  differences,  of  their  various  combinations,  is  more  naturally  placed 
after  the  study  of  each  of  them,  than  in  a  separate  chapter.  The  general 
fact  strikes  us  with  more  force,  we  perceive  more  clearly  its  origin  and 
its  applications,  when  it  immediately  foUows  the  particular  facts,  than 
when  it  appears  isolated  and  in  an  abstract  form.  Hence  it  is  that  I 
have  endeavoured  to  point  out  successively  the  general  facts,  in  propor- 
tion as  the  mind  was  prepared  for  them  by  the  exposition  of  the  parti- 
cular ones.  They  will  be  found  scattered  here  and  there,  especially  in 
the  second  chapter :  for  example,  at  pages  9  and  10,  33  to  34,  41  to  46, 
51  to  53,  66  and  67,  68  to  81,  103  to  104,  &c.  My  object  here,  in  recal- 
ling for  a  moment  attention  to  this  subject,  is  only  to  impress  more 
deeply  the  importance  of  considering  the  symptoms  in  this  point  of  view, 
and  to  insist  a  little  upon  some  of  the  relations  I  have  pointed  out 
elsewhere. 

1st.  Instead  of  considering  egophony,  bronchophony,  and  pectoriloquy 
as  three  distinct  phenomena,  having  no  connexion  with  each  other,  shall 
we  not  derive  some  advantage  in  practice  from  bringing  them  under  a 
common  type,  of  which  each  is  a  different  form  or  degree.  In  the  first 
place  it  will,  I  believe,  be  more  accurate  to  view  them  in  this  w^ay,  and 
then,  aware  of  this  fact,  the  ear  will  avoid  the  mistake  it  often  makes,  in 
always  attributing  to  a  difference  in  nature  alterations  in  the  phenomena, 
which  most  frequently  correspond  to  different  degrees  only  of  the  same 
anatomic  state.  Prepossessed  with  the  idea  that  egophony  appears  only 
in  pleuritic  effusions,  pectoriloquy  in  cavities,  &c.  we  always  infer  their 
existence  when  we  meet  the  symptom ;  we  connect  with  one  of  these 
states,  distinct  from  evert/  other,  an  intermediate  shade  of  the  symptom, 
which  in  reality  depends  on  an  intermediate  state ;  because  we  have 
accustomed  ourselves  to  regard  as  always  and  altogether  distinct  from 
each  other  organic  states,  w-hich  are  often  combined  and  confounded 
together.    Hence  the  errors  I  have  pointed  out. 

In  fact  bronchophony,  pectoriloquy,  and  egophony  are  very  far  from 
being  separated  from  each  other  by  such  marked  limits,  such  distinct  cha- 
racters as  Laennec  has  asserted.  It  is  at  times  impossible  to  tell  with 
which  of  these  phenomena  we  have  to  do  ;  the  most  we  can  say  is,  that 
it  is  something  which  resembles  one  or  the  other.  A  continuous  chain 
connects  them  together,  composed  of  a  number  of  links  that  seem  to  cor- 
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respond  to  a  similar  niunber  of  intermediate  degrees  of  pathological 
chancre.    Do  we  not  see  Laennec  himself  recognize  several  degrees  of  his 
pectoriloquy,  egophony,  and  bronchophony,  and  without  suspecting  it, 
establish  a  successive  transition  from  one  of  these  phenomena  to  another. 
"  In  conclusion,"  says  he,  "between  perfect  pectoriloquy  and  that  which 
is  quite  doubtful,  there  are  degrees  with  which  practice  makes  us  familiar, 
and  which  it  would  be  as  superfluous  as  it  is  difficult  to  describe."  Dance, 
in  like  manner,  says*,  "  that  pectoriloquy  is  very  often  doubtful,  and  may 
easily  be  confounded  with  bronchophony,  or  vice  versa,  if  we  confine  our 
attention  to  the  modification  or  resonance  of  the  voice  alone."   AU  who 
have  devoted  themselves  peculiarly  to  the  study  of  clinical  medicine, 
know,  that  we  often  see  bronchophony  rise  to  the  degree  of  pectoriloquy, 
when  there  is  no  trace  of  a  cavity  ;  and  that  on  the  other  hand,  in  many 
cases  of  cavities,  there  is  nothing  more  than  simple  bronchophonic  rever- 
beration of  the  voice.    The  distinction  between  bronchophony  and  pec- 
toriloquy, is  always  a  stumbling  block  to  students  ;  in  general  they  will 
not  admit  that  there  is  a  diffiirence  in  the  nature  of  two  phenomena 
which  they  see  confounded  with  each  other  by  insensible  degrees.    It  is 
to  the  authority  of  Laennec,  and  not  to  the  fact  they  submit.    "  Broncho- 
phony, depending  on  pneumonic  or  tubercular  induration,  may  be  so 
intense,  says  M.  Hirtz,  that  the  lowest  words  of  the  patient  are  blown 
through  the  stethoscope  to  the  ear  of  the  observer ;  while  daily  observa- 
tion proves  that  in  cases  of  cavities,  pectoriloquy  is  often  very  feeble  and 
scarcely  perceptible."     Hence  pectoriloquy  is,  in  general,  a  sign  of  but 
little  value  in  the  diagnosis  of  the  third  stage  of  phthisis,  while  bron- 
chophony, on  the  contrary,  is  of  very  great  value  in  the  diagnosis  of 
tubercular  or  other  indurations  of  the  lungs.     Pectoriloquy  is  really  but 
a  high  degree  of  bronchophony  ;  for  we  find  that  it  is  where  the  pulmo- 
nary induration  is  greatest,  where  the  tissue  is  become  most  dense,  that 
bronchophony  attains  the  degree  of  pectoriloquy.    The  result  is  the  same 
if  we  compare  pectoriloquy  and  egophony.    We  see  this  in  the  following 
words  of  Laennec  f  :  "  Egophony  is,  of  all  the  phenomena  furnished  by 
auscultation,  that  which  seems  to  me  most  complex  in  its  causes ;  it  may 
readily  be  confounded  with  pectoriloquy,  and  still  more  easily  with  bron- 
chophony, on  account  of  the  place  in  which  it  is  usually  heard.    I  my- 
self confounded  it  for  a  long  time  with  the  first  of  these  phenomena,  and 
still  longer  Avith  the  second.  My  uncertainty  as  to  the  value  of  egophony 
was  of  longer  duration,  because  it  does  not  exist  in  every  case  of  pleurisy, 
because  bronchophony  is  still  more  frequently  wanting  in  pneumonia, 
because  these  two  diseases  and  consequently  the  two  phenomena  are  often 
combined,  and  because  the  number  of  fatal  cases  of  acute  pleurisy  is  too 
inconsiderable  to  afford  many  opportunities  of  verifying,  by  examination 


•  Diet,  de  Med.  2nd  ed.  t.  4,  p.  41.3. 

t  Auscult.  Med.;  vol.  1,  p.  87.    Forbes's  translation,  p.  40. 
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after  death,  the  exact  relation  between  the  phenomena  observed  and  tlio 
interior  lesions." 

We  find  between  bronchophony  and  egophony  the  same  gi-adual  fusion 
as  between  bronchophony  and  pectoriloquy.  It  is,  in  many  cases,  as  diffi- 
cult to  distinguish  tliem  from  each  other ;  we  see  them  pass  successively 
one  into  the  other  by  shades  that  establish  between  them  an  absolute  con- 
tinuity. We  often  see  the  one  occupy  the  place  which  Laennec  assigned 
to  the  other:  thus  bronchophony  alone  is  met  in  well  marked  cases 
of  pleuritic  effusion,  and  in  the  very  conditions  too,  indicated  by  Laennec 
as  favourable  to  the  production  of  egophony  ;  so  also  the  egophonic  cha- 
racter of  voice  is  manifested  in  some  cases  where  there  is  no  alteration  in 
the  respiratory  organs  (see  ch.  2,  art.  7).  "There  is  nothing,  says 
Dance*,  in  the  modification  of  voice  produced  by  egophony,  that 
essentially  distinguishes  it  from  bronchophony."  M.  Reynaud  thinks, 
"that  egophony  is  nothing  but  remote  bronchophony,  that  is,  heard 
through  a  layer  of  liquid  f.  Laennec,  himself,  admits  that  the  combina- 
tion of  egophony  and  bronchophony  may  furnish  three  varieties,  which 
he  calls  the  trumpet-voice  (la  voix  de  cornet),  the  counter  voice  (la 
mix  dejeton),  and  the  punchinello  voice  (la  voix  de  jyolichinelle J.  It  is 
very  far  from  true,  that  these  varieties  only  show  themselves  in  the  cir- 
cumstances indicated  by  the  discoverer  of  auscultation  ;  we  know,  more- 
over, (see  page  25)  that  the  degree  of  pressure  made  by  the  ear  on'the  chest, 
has  a  very  great  influence  on  the  degree  and  form  of  vocal  resonance 
we  hear. 

The  conclusion  from  all  this  is,  that  egophony,  bronchophony,  and 
pectoriloquy,  instead  of  being  separated  by  distinct  limits  and  characters 
as  is  the  case  with  phenomena  differing  in  nature,  are  continued  into  each 
other  by  a  chain  of  intermediate  gradations  ;  that  they  cannot  be  distin- 
guished except  at  the  extremities  of  this  chain ;  that  it  is  only  in  this 
last  case,  and  under  certain  restrictions  (see  ch.  2,  art.  7),  that  they  corres- 
pond to  the  three  anatomic  types  indicated  by  Laennec ;  while  with 
respect  to  almost  all  their  intermediate  degrees,  there  is  nothing  very 
fixed  in  their  relations  with  pathological  anatomy ;  of  the  three  pheno- 
mena bronchophony  is  that  whose  relations  are  most  constant ;  a  tolerably 
close  connexion  is  found  to  exist  between  its  degrees  and  the  degrees  of 
induration  of  the  pulmonary  tissue.  (26) 

2nd.  Under  the  the  name  of  alterations  of  qualiiy,  I  have  united  in  the 
same  class  a  certain  number  of  phenomena,  hitherto  regarded  as  quite 
distinct  from  each  other,  and  have  considered  them  as  belonging  to  the 
same  type,  of  which  they  are  merely  successive  degradations  (see  p.  53). 
I  have  united  in  this  class :  1°.  metallic  tinkling  ;  2°.  the  amphoric  char- 
acter ;  3".  the  cavernous  character ;  4".  the  bronchial  character ;  5°.  the 
blowing  character ;  6".  the  resonant  character  ;  7°.  the  clear  character. 

•  Diet,  dc  Med.  2nd  edit.  t.  4,  p.  415. 

t  Auscult.  Med.  edit,  dc       Andral,  nolo  M.  Laouiicc,  p.  94. 
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It  is  in  particular  in  the  study  of  phthisis,  that  wc  can  easily  convince 
ourselves  that  all  the  alterations  of  metallic  quality  are  identical  in  tlieir 
nature,  and  only  differ  from  the  degree  of  anatomical  change  that  produces 
tliem.  r.  when  the  pulmonary  tissue  becomes  the  seat  of  tubercular 
infiltration,  sufficient  to  modify  the  quality  of  the  sounds  of  respiration, 
we  find  the  murmurs,  the  expiratory  first,  and  afterwards  the  inspiratory, 
assume  a  clear,  resonant,  blowing  quality,  which  we  recognise  as  the  pre- 
clude to  the  bronchial  character  ;  2°.  in  fact,  if  we  follow  the  progress  of 
tlie  affection,  we  soon  see  the  bronchial  character  appear  distinct,  but 
feeble,  and  heard  in  expiration  only ;  and  now,  in  the  corresponding 
points  of  the  lung,  the  tissue  is  more  indurated,  the  tubercular  infiltration 
more  advanced ;  3°.  the  disease  still  increasing,  the  bronchial  character 
next  spreads  to  inspiration,  and  at  the  same  time  acquires  more  intensity 
in  expiration ;  4°.  at  length  Avhen  the  lung  has  acquired  a  great  degree  of 
density,  the  bronchial  character  appears  in  its  most  marked  forms  during 
both  periods  ;  5°.  while  the  pulmonary  induration  continues  to  increase 
round  the  tubercular  masses,  these  soften  at  their  centre,  an  excavation  is 
hollowed  out,  the  air  of  the  neighbouring  bronchus  finds  its  way  to  it,  and 
we  see  the  bronchial  character  change  by  degrees  into  the  cavernous ; 
this  increases  in  intensity  as  the  cavity  increases  in  size ;  6".  if  a  vast 
cavity  be  formed  in  the  lung,  if  moreover,  it  be  separated  from  the  ear  by 
parts  of  no  great  thickness,  and  that  it  communicates  with  the  bronchial 
system  by  a  small  opening,  the  cavernous  respiration  assumes  the 
amphoric  character  ;  and  this  character  becomes  much  more  widely 
extended  and  much  better  marked,  if  instead  of  an  excavation  of 
moderate  extent,  such  as  phthisis  produces  in  a  lung,  a  communication 
be  established  by  means  of  a  pulmonary  fistula,  between  the  bronchial 
system  and  the  corresponding  pleural  cavity.  The  same  anatomical 
conditions  exist  in  fact  in  the  two  last  circumstances,  only  in  a  different 
degree  in  each.  In  both  cases,  there  is  a  large  excavation,  partly  filled 
with  liquid,  partly  with  air,  and  which  receives,  through  a  narrow  open- 
ing, a  column  of  air  in  respiration.  (27) 

In  dilatation  of  the  bronchi,  there  is  nearly  the  same  succession  of 
phenomena,  because  there  are  nearly  the  same  physical  conditions : 
1°.  a  cavity  of  increasing  diameter;  2".  the  pulmonary  tissue  that  sur- 
rounds it  undergoing  successive  degrees  of  induration.  If  the  indura- 
tion of  the  lung  increases,  or  if  the  cavity  in  which  tlie  air  moves 
enlarge,  whether  from  mere  dilatation  of  the  bronchi,  or  from  the  for- 
mation of  an  excavation  in  the  lung,  or  still  more,  if  those  two 
circumstances  go  on  together,  we  see  the  blowing,  bronchial,  cavernous 
characters  appear  in  succession,  and  the  transition  from  one  to  the  otlier 
is  so  gradual,  that  we  are  often  embarrassed  as  to  the  precise  determina- 
tion of  the  character  of  two  neighbouring  phenomena.  In  a  woman 
who  died  lately  at  No.  26,  St.  Martha's  ward,  under  the  care  of  M. 
Andral,  the  bronchi  were  found  enomiously  dilated,  on  examination  after 
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death ;  some  of  them  were  nearly  an  inch  in  circumference  at  tlie  surface 
of  the  lung,  and  in  those  points  we  had  recognised  during  life  most 
marked  cavernous  respiration  ;  others  exhibited  a  gradually  decreasing 
developement,  and  as  we  had  carefully  noted  the  different  points  where  such 
and  such  symptoms  were  heard,  we  were  able  to  establish  this  relation 
between  the  symptoms  and  the  pathologic  alterations,  that  in  proportion 
as  we  receded  from  the  point  of  greatest  dilatation,  in  passing  to  the 
normal  state,  we  passed  through  the  different  varieties  of  metallic  quality 
pointed  out  above. 

3rd.  We  have  seen  that  in  the  physiological  state  (see  p.  33  and  34,)  the 
quality  of  the  respiratory  sounds  becomes  more  and  more  clear  and 
metallic,  in  proportion  as  we  ascend  from  the  lower  to  the  higher  sections 
of  the  respiratory  apparatus ;  we  have  seen  that  an  intimate  relation 
could  be  established  between  the  successive  elevation  of  the  quality  of 
these  sounds,  and  the  successively  increasing  jihysical  conditions  of  tlie 
different  sections  of  the  respiratory  apparatus  ;  we  have  ascertained  that 
in  the  pathological  state  the  alterations  of  quality  of  the  normal  sounds 
compose  a  successive  series,  each  degree  of  which  is  intimately  connected 
with  the  new  anatomical  conditions  in  which  the  lung  is  placed.  Now, 
the  greatest  analogy  exists  between  the  successive  degrees  of  normal 
quality,  and  the  sviccessive  degrees  of  morbid  quality,  because  in  reality 
nearly  similar  pliysical  conditions  belong  to  both.  The  similarity  of 
effects  depends  on  a  similarity  of  causes.  The  successive  increase  of  the 
diameter  of  the  cavities  traversed  by  the  air  in  insi^iration  and  expii-a- 
tion,  and  the  successive  increase  of  the  conductibility  and  vibratory  con- 
ditions of  the  walls  of  these  cavities  or  of  the  surrounding  tissues,  ai"e  the 
two  circumstances  on  which  the  successive  alterations  of  quality  in  the 
respiratory  sounds  depend,  and  these  circumstances  exist  in  both  cases. 
We  might,  even  a  priori,  pass  from  physiology  to  pathology,  and  say, 
if  anatomical  alterations  take  place  in  the  lung  of  such  a  kind,  that  they 
represent  more  or  less  closely  the  normal  conditions  of  the  respiratory 
canals,  alterations  of  quality  nearly  similar  to  the  successive  degrees  of  the 
normal  sounds  must  be  pi'oduced  ;  now  this  reasoning  is  perfectly  appli- 
cable, as  is  seen,  to  the  anatomical  and  symptomatic  conditions  of  phthisis 
and  of  dilatation  of  the  bronchi.  Thus  it  is  that  physiology  and  patho- 
logy are  twined  together,  and  afford  to  each  other  the  support  of  ana- 
logy, if  we  will  only  take  the  trouble  to  ascertain  the  relations  of  the 
facts,  and  to  ascend  constantly  from  the  phenomena  and  their  varieties  to 
,the  physical  causes  that  determine  them. 
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CHAPTER  IV. 

CLASSIFICATION  OF  THE  PHYSIOLOGICAL  AND  MORBID  SONOROUS 
PHENOMENA  OF  RESPIRATION. 

The  two  following  tables  exhibit  in  a  summary  form  the  arrangement 
I  adopted  in  my  researches  on  the  physiological  and  morbid  characters  of 
the  respiratory  sounds. 

In  the  fii-st  are  seen,  in  the  first  place,  the  primary  characters  of  the 
respiratory  sounds  which  have  served  as  the  basis  of  my  observations,  in 
the  physiological  and  in  the  morbid  state. 

A  brief  exposition  of  the  nature  of  these  primary  characters  in  the  nor- 
Kial  respiratory  murmurs,  in  the  voice  and  in  the  cough,  occupies  the 
remainder  of  this  first  table,  and  establishes  the  limits  between  the  physi- 
ological and  morbid  states  of  these  sounds,  without  a  knowledge  of  which 
the  observer,  embarrassed  in  his  judgment,  can  derive  no  profit  from 
auscultation. 

In  the  second  table  are  comprised  all  the  forms  of  the  respiratory 
sounds,  of  the  voice  and  of  the  cough,  that  exceed  these  limits,  that 
is,  that  constitute  the  morbid  state,  and  which  are  discovered  by  analyzing 
the  primary  characters  placed  at  the  top  of  the  first  table. 
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Primary  characters  to  be  studied  in  tlie  physiological  and  morljid 
sounds  of  I'espiration. 

1".  Proper  or  distinctive  character ;  5".  Tone ; 

2".  Hard  or  soft  character  ;  6".  Intensity  ; 

3".  Dry  or  humid  character  ;  7".  Duration ; 

40.  Quality;  &>.  Rhythm. 

A.  Inspiratory  and  expii'atory  murmurs  : 

A  pure  light  breathing. 
Soft,  free,  mellowy  character. 
Neither  dry  nor  humid  but  between  both. 
Intensity  of  inspiration  represented  by  10. 
Intensity  of  expiration  represented  by  2. 
Duration  of  inspiration  represented  by  10. 
Duration  of  expiration  represented  by  2. 

Murmurs  successive  in  their  duration  but  not  conveying  the  impression 

of  the  developement  of  cells. 
Murmurs  more  marked  in  front  than  behind. 
Murmurs  somewhat  more  marked  superiorly  than  inferiorly. 
Murmurs  the  same  at  each  side  of  chest. 

Bronchial  and  tracheal  murmurs  not  heard,  in  the  normal  state,  through 

the  pulmonary  tissue. 
Tracheal,  laryngeal,  pharyngeal,  buccal,  and  nasal  murmurs,  heard  in 
the  normal  state,  as  well  at  a  distance  as  by  mediate  or  immediate 
auscultation ;  better  heard  in  proportion  as  they  belong  to  a  higher 
section  of  the  respiratory  apparatus. 
Murmurs  tending  more  and  more  to  become  equal  in  intensity  and  dura- 
tion, in  proportion  as  they  belong  to  a  liigher  section  of  the  respiratory 
apparatus. 

Murmurs  whose  quality  is  more  and  more  marked,  in  proportion  as  they 
belong  to  a  higher  section  of  the  respiratory  apparatus. 


B.  Sounds  of  the  voice  and  cough  heard  by  mediate  or  immediate 
auscultation : 


1".  Voice. 
Sound  tolerably  distinct. 

  rather  obscure. 

  a  kind  of  buzzing. 

  somewhat  jerking. 

 •  diffused  beneath  the  ear. 

Words  of  the  patient  indistinct. 


2".  Cough. 

Sound  dull. 

  somewhat  elevated. 

  short. 

  somewhat  stifled. 

  diffused  bcneatli  tlie  car. 
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Classification  of  the  ronchi  in  particular. 

A  good  classification  of  the  ronchi  is  of  more  importance  than  perhaps 
some  may  suppose,  for  tlie  diagnosis  and  prognosis  of  the  affections 
to  wliich  they  belong.  These  phenomena  are  very  numerous,  very 
important  in  semeiology ;  hence  it  is  most  necessary  to  establish  such  well 
defined  limits  between  their  characters,  as  will  enable  us  to  recognize  them 
wherever  they  appear,  to  distinguish  them  from  each  other,  and  to  refer 
them  to  the  anatomical  conditions  which  they  repi'csent. 

M.  Andral's  classification  of  the  ronchi,  founded  on  their  place  of 
origin,  in  such  or  such  a  section  of  the  respiratory  apparatus,  is  most 
generally  adopted ;  it  is  the  one  that,  in  the  actual  state  of  science, 
is  best  suited  to  the  wants  of  the  subject.  That  which  I  propose  is  in 
part  bori'owed,  as  wiU  be  seen,  from  M.  Andral's ;  but,  instead  of  taking 
a  single  character  as  the  basis  of  classification,  as  has  been  hitherto 
generally  done,  it  appeared  to  me  more  advantageous  to  take  several ; 
some  principal,  some  accessoiy.  The  characters  I  have  taken  are  the 
following ;  1°.  their  seat  or  place  of  origin  ;  2°.  their  bubbling  or  non- 
bubbling  character ;  3°.  their  dry  or  humid  character.  These  are,  it  is 
plain,  the  characters  that  are  most  common,  most  constant,  and  most 
easily  analyzed ;  they  are  also  those  which  establish  the  most  direct 
relation  between  the  phenomenon  and  the  circumstances  that  produce  it. 

P.  Seat. 

The  position  assigned  to  the  ronchi  in  such  or  such  a  part  of  the 
respiratory  apparatus  is  often  in  a  great  degree  conjectural ;  but,  apart 
from  this  inconvenience,  which  after  all  only  applies  to  a  small  number 
of  cases,  and  is  corrected  by  combining  together  several  bases  of  classifi- 
cation, the  consideration  of  the  seat  of  the  ronchi  is  very  important ; 
it  assists  in  localizing  in  this  or  that  portion  of  the  same  system  the 
affection  on  which  the  ronchus  depends ;  it  harmonizes  also  perfectly,  in 
the  great  majority  of  cases,  with  the  peculiar  form  of  the  ronchus,  with 
its  constant  and  inconstant  character,  &c. ;  frequently  it  affords  a  key  to 
the  mechanism  of  its  production.  Ronchi  may  be  produced  in  any  part 
of  the  passages  traversed  by  atmospheric  air,  from  the  mouth  to  the  air 
cells ;  but  in  general  we  comprehend  under  this  name  only  the  sounds 
produced  in  the  laryngo-bronchial  canals. 

2°.  Buhhling  or  non-bubbling  character. 

This  character  is  essentially  clinical.  It  divides  the  ronchi  into  two 
very  distinct  classes  :  one  class  gives  to  the  ear  the  sensation  of  bubbles 
that  arise,  are  developed,  and  burst  in  the  midst  of  a  matter  more  or  less 
liquid,  more  or  less  viscid ;  in  the  other  we  at  once  distinguish  that  there 
are  no  bubbles,  that  it  is  a  kind  of  continous  sound,  like  blowing,  whist- 
ling, or  a  note  struck  on  a  base  cord.  These  two  sensations  are  perfectly 
distinct;  persons  the  most  inexperienced  in  auscultation  at  once  rank  a 
ronchus  in  one  or  other  of  these  classes.     These  two  physical  characters 
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arc  the  most  constant  as  to  the  laws  that  regulate  them,  the  most  marked 
in  their  form,  and  the  most  easily  recognized  and  analyzed. 

3"  Whether  a  ronchus  be  of  the  bubbling  or  non-bubbhng  class, 
it  always  gives  the  sensation  of  dryness  or  humidity.     This  sensation  is 
very  distinct  in  well  marked  cases ;  it  is  by  no  means  so  in  the  points  ol 
contact  of  the  dry  and  humid  ronchi,  and  these  points  of  contact  are 
rather  numerous;  besides,  a  ronchus  which  is  dry  to  day  may  be  hmnid 
to-morrow.    This  character,  therefore,  though  furnishing  a  very  good 
means  of  distinguishing  the  ronchi,  may  not  be  sufficient  for  this  puiyose, 
as  there  is  a  point  where  it  ceases  to  be  applicable.    The  bubbling 
or  non-bubbling  character,  on  the  other  hand,  if  employed  alone,  would 
sometimes  prepossess  the  mind  rather  too  much  as  to  the  mechanism  of 
formation  of  the  ronchi ;  besides,  the  same  sonorous  phenomenon,  in  pass- 
in-  through  its  different  phases,  may  at  drst  not  belong  to  the  bubbhng 
ckss,  and  afterwards  come  to  take  its  place  there.     Such  are  the  ronchi 
we  have  described  under  the  name  of  dry  crackling  and  humid  crackling. 

It  is  evident  that  no  one  of  these  three  principal  characters  will 
in  itself  suffice  for  a  complete  and  accurate  classification  of  the  ronchi. 
The  three  to-ether,  on  the  contrary,  comprehend  every  thing  important 
to  be  known  in  a  ronchus,  as  well  for  the  purpose  of  distinguishing 
it  from  others,  as  of  referring  it  to  the  causes  that  produce  it,  and  hence 
of  making  use  of  it  as  a  means  of  diagnosis  and  prognosis.    Ranged  after 
each  other,  according  to  their  degree  of  importance,  they  mutuaUy 
correct  whatever  deficiency  or  excess  there  may  be  in  each.     This  com- 
pound basis  of  classification  has  also  another  advantage ;  that  of  con- 
trasting those  three  principal  characters  with  each  other,  of  uniting  them 
by  their  natural  relations,  by  certain  general  views  which  result  from 
contemplating  them  all  together.    This  mode  of  classification,  more  per- 
haps than  any  other,  puts  us  in  the  way  of  discovering  the  relation  of  a 
phenomenon  with  its  causes,  as  weU  physical  as  physiological.     Thus  it 
is  that  the  formation  of  bubbles,  supposing  the  concui-rence  of  two  con- 
ditions, of  a  column  of  air  and  some  kind  of  liquid  meeting  in  a  cavity, 
we  might  a  priori  conclude  that  all  the  bubbling  ronchi  would  be  humid, 
and  that  all  the  non-bubbling  ronchi  would  be  dry,  because  it  is  from  the 
absence  of  one  of  the  preceding  conditions  that  the  latter  ronclii 
originate  ;  now,  this  is  exactly  the  result  obtained  by  observation.  Thus 
it  is  that,  inasmuch  as  the  bubbles  of  a  ronchus  cannot  exceed  in  magni- 
tude the  cavity  in  which  they  are  generated,  we  have  reason  to  think, 
and  observation  confirms  the  opinion,  that  we  may  judge  of  the  part  of 
the  trachea-bronchial  apparatus  in  which  the  ronchus  is  produced,  by  the 
size  of  the  bubbles :  in  fact  all  the  vesicular  ronchi  have  small  bubbles  ; 
all  the  humid  bronchial  ronchi  have  voluminous  bubbles,  and  so  likewise 
the  gurgling  ronchus.    Thus  it  is  that,  liquids  having  a  tendency 
to  settle  in  the  vesicular  section  of  the  lung,  which  is  the  most  depending 
part,  and  the  more  or  less  round  form  of  the  air  colls  being  besides 
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a  physical  condition  lavourable  to  the  production,  to  the  formation 
of  bubbles,  wc  might  at  once  conclude  that  the  ronchi  produced  in  tlie 
vesicular  section  must  be  both  bubbling  and  humid;  now,  thh  a  priori 
result  is  confirmed  by  observation.  We  might  farther  conclude  that  every 
disease  that  tends  to  obstruct  the  pulmonary  cells,  and  to  produce  in  them 
a  more  viscid  humidity  than  usual,  ought  to  render  the  bubbles,  if  they 
form  at  all,  smaller  and  more  dry;  for  exam2>le,  the  primary  crepitant 
ronchus  of  pneumonia  compared  with  the  subcrepitant  ronchus  of 
ccdema. 

This  classification,  founded  on  a  compound  basis,  has  these  indisputable 
advantages  over  classifications  founded  on  an  exclusive  character ;  it  does 
not,  however,  correspond  to  all  the  wants  of  the  subject,  it  does  not 
satisfy  the  mind  on  all  points.  This  fault  is  less  in  the  classification  than 
in  the  imperfect  knowledge  we  stiU  possess  of  several  of  the  phenomena 
it  comprehends. 

The  seat  is  the  character  taken  as  the  first  basis  of  classification  ;  the 
bubbling  or  non-bubbling  character  comes  next;  the  dry  and  humid 
character  last. 

Considered  in  respect  to  their  seat,  the  ronchi  may  be  divided  into  six 
classes. 

1°.  Intra-vesicular  ;  2°.  extra- vesicular ;  3".  bronchial;  4°.  tracheal; 
5".  laryngeal ;  6°.  bucco-pharyngeal. 
1°.  Intra-vesicular  ronchi. 

These  are  supposed  to  be  produced  within  the  air  cells.  They  are  all 
bubbling,  all  have  the  humid  character ;  they  are  the  following  :  as  they 
have  different  degrees  of  humidity,  I  arrange  them  here  in  the  order  of 
their  deci'easing  humidity  : — 

1°.  Humid  ronchus  with  continuous  bubbles  of  sanguineous  congestion ; 
2".  subcrepitant  ronchus  of  oedema;  3°.  subcrepitant  ronchus  of  acute 
capillary  bronchitis ;  4°.  subcrepitant  or  crepitant  ronchus  redux  of  pneu- 
monia ;  5°.  primary  crepitant  ronchus  of  pneumonia. 

2°.  Extra-vesicular  ronchi. 

They  naturally  form  two  secondary  classes,  according  as  the  tissue  of 
the  lung  has  preserved  its  continuity,  or  as  it  has  been  excavated. 

1st.  In  the  first  case  we  find  two  peculiar  sounds  to  which  I  have 
already  devoted  a  special  description  ;  these  are  the  crackling,  and  pul- 
monary crumpling  sounds,  or  ronchi.  I  conceive  that  these  peculiar 
sounds  are  formed  outside  the  air  cells,  by  the  compression  of  the 
pulmonary  tissue  against  the  foreign  bodies  (the  tubercles)  that  are 
deposited  in  it.  This  opinion  is  not,  as  may  be  supposed,  a  mere  con- 
jecture. It  is  the  result  of  the  comparisons  I  have  made  between  the 
pathological  changes  and  the  symptoms  in  the  cases  I  observed.  It  is  the 
result  of  some  experiments  on  sponge  artificially  approximated  to 
the  different  morbid  conditions  of  the  pulmonary  tissue  ;  experiments  of 
which  I  have  given  an  idea  in  another  part  of  this  work  (see  p.  IG). 
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The  crackling  and  crumpling  ronclii  are  each  dry  and  non-bubbling. 
The  crumpling  ronchus  preserves  this  character  during  its  entire  dura- 
tion ;  it  never  exists  except  in  this  form.  The  crackling  ronchus,  on  the 
contrary,  has  two  periods,  one  in  which  it  is  dry  and  non-bubbling,  the 
other  in  which  it  is  humid  and  bubbling ;  the  transition  from  the  one  to 
the  other  is  quite  gradual. 

2nd.  The  preceding  ronchi  prepare  the  way  for  the  second  order  of 
extra-vesicular  ronchi ;  for  the  latter,  which  we  are  now  about  to  notice, 
are  nothing  but'  the  gradual  degradation  of  the  crackling  ronchi.  The 
dry  crackling  commences  tlie  chain,  the  humid  crackling  forms  the 
second  link ;  after  this  there  is  a  solution  of  continuity,  and  later  still  an 
excavation  of  the  pulmonary  tissue,  and  we  find  the  mucous  ronchus  with 
a  clear  or  cavernulous  quality,  the  dry  cavernous  ronchus,  and  the  gurgling 
successively  appear.  These  ronchi,  in  fact,  constitute  this  second  order. 
They  are  all  bubbling,  all  humid,  with  the  exception  of  the  dry  cavernous 
ronchus.  This  last  has  not  been  described ;  it  is  produced  in  circum- 
stances that  are  not  common  where  cavities,  completely  drained  of 
liquids,  and  somewhat  dried  up  in  the  interior,  are  in  the  same  condition 
with  respect  to  the  atmospheric  air,  as  the  bronchi  and  trachea  in  the  first 
stage  of  acute  bronchitis.  So,  too,  the  effects,  the  sounds  produced,  are 
nearly  the  same  ;  they  differ  only  in  their  quality,  cavernous  in  the  one 
case,  bronchial  in  the  other,  that  is,  in  the  form  and  diameter  of  the 
cavities  in  which  they  are  generated.  The  tone  of  the  dry  cavernous 
ronchus,  like  that  of  the  dry  bronchial,  may  be  grave  or  acute. 

3°.  Bronchial  ronchi. 

Those  that  are  produced  in  the  bronchial  system.  Here  we  encounter 
the  inconvenience  of  a  classification  founded  on  the  seat.  For  we  cannot 
determine  an  exact  limit  between  the  bronchial  and  vesicrdar  sections ; 
consequently  the  two  classes  of  ronchi  must  be  more  or  less  confounded 
at  their  point  of  contact.  The  conditions  of  dryness  and  humidity  being 
very  easUy  produced  here,  and  being,  in  fact,  often  pi-oduced  in  different 
morbid  circumstances,  we  have  the  four  secondary  classes  of  bubbling 
and  non-bubbling,  dry  and  humid  ronchi. 

The  following  are  the  bubbling  and  humid  bronchial  ronclii ;  I  arrange 
them  in  the  order  of  their  maximum  of  humidity. 

1°.  The  gurgling  {yargouillement)  in  cases  of  considerable  dilatation  of 
the  bronchi ;  2°.  the  mucous  with  large  bubbles ;  3°.  the  mucous  with 
moderate  bubbles  ;  4".  the  mucous  with  small  bubbles. 

The  non-bubbling  and  dry  ronchi  are,  some  grave,  as  the  sonorous  and 
snoring  ronchi ;  some  acute,  as  the  sibilant  and  whistling.  Some  varieties 
are  derived  from  each  of  these  orders. 

4°.  Tracheal  ronchi. 

The  physical  conditions  of  the  trachea  arc  nearly  the  same  as  those  of 
the  bronchi;  accordingly  we  find  in  ^oth  precisely  the  same  ronchi;  the 
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only  difference  is  that  in  the  tracheal,  tlie  dry  have  a  greater  intensity, 
and  the  humid  larger  bubbles. 

The  bubbling  tracheal  ronchi  are  reduced  to  one  alone,  the  ronchus  of 
the  dying. 

The  non-bubbling  and  dry  ronchi,  like  the  preceding,  are  some  grave, 
as  the  tracheal  ronchus  ;  some  acute,  as  the  tracheal  whistling. 
5°.  Laryngeal  ronchi. 

No  bubbling  ronchus  is  generated  in  this  section  of  the  respiratory 
apparatus.    The  non-bubbling  ronchi  are  dry,  some  grave,  some  acute. 
6°.  Bucco-pharyngeal  ronchi. 
(See  what  I  have  said  of  them  at  page  123.) 

With  respect  to  the  ronchus  which  Laennec  considered  pathognomonic 
of  interlobular  emphysema  of  the  lungs,  and  which  he  called  dry  crepi- 
tant with  large  bubbles,  every  tiling  leads  me  to  think,  as  I  have  said  at 
page  122,  that  it  is  nothing  but  the  crepitant  ronchus  of  acute  capillary 
bronchitis. 
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CHAPTER  V. 


LAWS  OF  COEXISTENCE  OF  THE  MORBID  SONOROUS  PHENO- 
MENA OF  THE  RESPIRATORY  SYSTEM  WITH  INSPIRATION  OR 
EXPIRATION. 

The  separate  study  of  the  two  periods  of  respiration,  necessarily  leads 
to  the  investigation  and  determination  of  the  laws  of  coexistence  of  each 
of  the  sonorous  phenomena  of  the  respiratory  apparatus,  with  one  or 
other  of  the  two  respiratory  murmurs.  We  find  in  these  laws  of  co- 
existence of  the  morbid  sounds  with  inspiration  or  expiration,  a  number 
of  differential  characters  which  are  useful  in  practice.  Certain  sounds,  of 
very  different  diagnostic  value,  are  sometimes  confounded  with  one 
another  in  many  respects,  and  distinguished  by  this  character :  that  some 
coexist  with  both  periods  of  respiration,  while  others  coexist  with  one 
only  ;  such  are,  for  example,  the  humid  bronchial  ronchi,  compared  with 
the  vesicular  ronchi.  There  are  other  signs,  Avhich  appearing  first 
in  expiration,  and  not  extending  till  later  to  inspiration,  enable  us  in  this 
way  to  estimate  the  progress  of  the  disease ;  such  are  the  alterations 
of  quality.  The  constancy,  for  the  most  part,  of  the  laws  of  coexistence 
of  the  sonorous  morbid  phenomena  with  this  or  that  period  of  respiration, 
gives,  in  general,  considerable  value  to  the  signs  derived  from  this  source. 
Nor  indeed  is  this  means  of  diagnosis  altogether  unlinown ;  the  idea  of 
employing  it  occurred  to  several ;  wjs  find  traces  of  it  here  and  there  in 
their  works ;  but  almost  all  have  confined  it  to  the  study  of  the  ronchi. 
M.  Andral*  has  sanctioned  the  principle.  Laennec  had  applied  it  to  the 
diy  crepitant  ronchus,  which  he  considered  pathognomonic  of  interlobular 
emphysemaf.  Dance  had  done  the  same  for  the  crepitant  ronchus  of 
pneumonia  M.  Hirtz,  in  the  excellent  thesis  he  has  published  on  aus- 
cultation, seems  to  have  paid  scarcely  any  attention  to  this  subject  |.  The 
authors  of  the  Compendium  de  Medecine  Pratique  have  given  it  more 
consideration,  and  have  summed  up  all  that  had  been  previously  said 
respecting  it§. 

1st.  Each  of  the  two  classes  of  morbid  sonorous  phenomena  that  we 
have  described  may  be  met  alike  in  inspiration  and  in  expiration.  The 
morbid  sounds  of  the  second  class,  however,  seem  to  belong  more  pecu- 
liarly to  expiration,  in  this  sense,  that  the.  greater  number  of  them  appear 

•  Auscult.  Med.  cel.  d'Andral,  vol.  1,  p.  136.  t  Ibid. 

X  Dictionairc  dc  Mcdccinc,  2nd  edit.  t.  4,  p.  400. 

II  Thc3c  Inaugurale,  p.  26.  §  Tome  I,  pages  472,  482,  483. 


142         LAWS  or  COEXISTENCE  OF  THE  SONOHOUS  PHENOMENA 

first  in  it,  and,  moreover,  always  maintain  tliere  their  maximum  ol' 
developcment. 

2nd.  The  modifications  by  augmentation  are  met  almost  equally  in 
expiration  and  inspiration  ;  but  those  that  coexist  with  expiration  are  of 
far  greater  importance  in  diagnosis  than  the  others.  The  modifications 
by  diminution  belong  much  more  peculiarly  to  inspiration  than  expira- 
tion, and  ai'e  besides  much  rnore  frequent  in  it.  The  complete  cessation 
of  expiration  is  very  rare  compared  with  that  of  inspiration. 

3rd.  All  the  morbid  sonorous  phenomena  comprehended  in  the  first 
group  of  the  second  class  (alterations  of  quality)  are  much  more  intimately 
connected  with  expiration  than  inspiration.  They  have  all  a  common 
character,  that  of  appearing  always  in  succession,  never  at  the  same  time, 
in  the  two  periods  of  respiration.  They  appear  first  in  expiration,  after- 
wards extend  to  inspiration,  preserve  for  a  long  time  a  higher  degree  in 
the  former,  and  never  present  the  same  degree  of  intensity  in  both, 
except  towards  the  end  of  their  course,  when  they  have  attained  their 
maximum  of  developcment. 

4th.  No  very  fixed  law  governs  the  coexistence  of  the  grave  or  acute 
tone  with  inspiration  or  expiration.  We  meet  them  sometimes  in  one, 
sometimes  in  the  other  of  these  periods;  however,  we  find  the  grave 
tone  coincide  more  frequently  with  the  second,  and  the  acute  tone  with 
•the  first. 

5  th.  It  is  usually  through  the  expiration  that  the  ratio  between  the 
inspiratory  and  expiratory  murmurs  is  disturbed  ;  but  in  general  this  dis- 
turbance depends  on  modifications  produced  in  both  sounds  at  the  same 
time ;  especially  when  these  modifications  are  of  opposite  kinds. 

6th.  The  characters  of  hardness,  roughness,  difficulty,  shew  themselves 
in  general  in  inspiration  before  they  appear  in  expiration ;  they  remain 
always  more  sensible  in  the  former.  They  never  become  well  marked  in 
the  expiratoi-y  murmur,  until  its  intensity  and  duration  are  greatly  aug- 
mented, and  that  some  trace  of  change  of  quality  has  appeared  in  it,  as  in 
emphysema  of  the  lungs. 

7th.  It  is  the  same  with  respect  to  the  characters  of  dryness  and 
humidity  ;  they  coexist  in  particular  with  inspiration,  but  they  may  also 
be  met  in  expiration,  under  the  same  conditions  as  the  preceding  cha- 
racters. 

8th.  With  regard  to  the  ronchi,  we  may  say,  in  general,  that  they 
belong  more  peculiarly  to  inspiration.  This  is  what  we  would  expect,  as 
the  column  of  air  is  better  able  to  act  on  the  liquid  in  the  respiratory 
canals  in  a  way  calculated  to  produce  these  sounds,  in  inspiration  than  in 
expiration. 

We  see,  on  the  whole,  that  the  division  is  somewhat  unequal  between 
inspiration  and  expiration :  the  greater  part  belongs  to  the  former.  But 
if  it  be  true,  that  the  greater  number  of  the  morbid  sonorous  plienomena 
belong  more  peculiarly  to  inspiration,  it  is  not  less  so,  that  these  that  arc 
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most  important  arc  found  much  more  immediately  connected  witli  expi- 
ration ;  the  one  has  the  advantage  in  number,  the  other  in  value. 

1st.  In  supplementary  respiration,  the  slight  clear  quality  which  is  pre- 
sent occupies  equally  botli  periods  ;  whilst  in  morbid  respiration,  if  there 
be  a  commencement  of  alteration  of  quality,  it  exists  only  in  expiration ; 
or  if  it  coexists  with  both  periods,  it  is  more  marked  in  it. 

2nd.  In  normal  bronchial  respiration,  such  as  is  heard  over  a  small 
space  at  the  root  of  the  lungs,  the  bronchial  quality,  from  its  low  degree, 
is  audible  in  expiration  only ;  so  true  is  this,  that  we  may  establish  as  a 
general  rule,  that  wherever  the  bronchial  character,  coexisting  in  a  well 
marked  manner  with  both  expiration  and  inspiration,  is  audible  at  the 
root  of  the  lungs,  there  is  every  reason  to  think  it  is  the  morbid  and  not 
the  normal  bronchial  character  we  hear. 

3rd.  The  law  that  determines  the  coexistence  of  the  alterations  of 
quality  with  expiration  first,  and  then  with  inspiration,  during  their 
period  of  increase,  remains  the  same  during  their  decrease  ;  that  is  to  say, 
that  the  same  series  of  phenomena  takes  place  in  an  opposite  direction, 
and  that  it  is  in  the  expiration  the  alterations  of  quality  are  last  heard. 
By  means  of  this  law  we  can  estimate  the  decreasing  as  we  did  the 
increasing  course  of  the  disease. 

4th.  The  more  elevated  the  form  in  which  the  alterations  of  quality 
exist,  the  more  equally  do  they  affect  inspii-ation  and  expiration,  still, 
however,  in  general  preserving  a  little  more  developement  in  expiration. 

5  th.  In  some  cases  of  hydropneumothorax  with  perforation,  the  me- 
tallic tinkling  described  by  Laennec  is  entirely  wanting;  but,  in  its 
stead,  the  amphoric  character  of  the  respiration  seems  to  reverberate  in  a 
vao-ue  diffused  sound,  a  sort  of  echo  which  resounds  in  the  chest,  and 
rings  like  the  voice  under  an  arch  ;  this  phenomena  may  be  designated 
metallic  resonance.  It  often  accompanies  both  the  voice  and  cough,  and 
is  sometimes  produced  along  with  metallic  tinkling.  It  coexists  with 
both  periods  indifferently. 

6th.  With  respect  to  metallic  tinkling,  it  belongs  peculiarly,  but  not 
exclusively,  to  expiration.  We  know,  in  fact,  that  the  way  to  produce  it 
is  to  make  the  patient  cough,  or  speak,  or  expire  forcibly  while  we  are 
auscultating  the  chest :  now,  coughing  and  speaking  are  but  modes  of 
expiration.  If  it  is  produced  during  both  periods,  it  is  most  marked  in 
expiration. 

7th.  The  pleuiitic  friction  sound  in  its  1st  degree,  the  grazing  sound, 
is  heard  only  in  inspiration.  In  its  2nd  degi'ee  it  may  be  audible  during 
both  inspiration  and  expiration,  but  it  is  more  marked  in  tlie  former.  In 
the  3rd  degree  it  coexists  with  both.  It  may  be  equally  intense  in  both, 
but  in  general  it  is  more  marked  in  inspiration.  In  conclusion,  the 
pleuritic  friction  sounds  are  found  less  frequently  coinciding  with  expir- 
ation, in  proportion  as  they  arc  weaker,  and  as  tliey  are  more  near  their 
origin  or  cessation.    During  tlie.  decrease  of  a  pleuritic  friction  sound, 
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wliioli  has  cocxistod  whh  both  ix-riods,  we  find  it  invariiihly  cease  first  in 
expiration,  and  afterwards  in  inspiration  ;  it  follows  in  a  reverse  direc- 
tion the  course  it  followed  in  its  gradual  developement. 


LAW   OF  COEXISTENCE   OF   THE   RONCHI   WITH  INSVIRATION  OR 

EXPIRATION. 

I.  Intra-vesicular  ronchi. 

1°.  The  humid  ronchus  with  continuous  huhhies  of  actiee  congestion  of 
the  lungs. 

This  ronchus  is  never  heai'd  except  in  inspiration.  It  is  towards  the 
tei'mination  of  the  inspiratory  murmur  it  is  produced.  I  did  not  meet 
a  single  exception  to  this  rule  in  the  23  cases  of  this  affection  which  I 
carefully  observed. 

2°.  The  suh-crepitant  ronchus  of  oedema  of  the  lungs. 

The  ronchus  of  ojdema  is  scarcely  heard  except  in  inspiration.  Yet  it 
is  not  so  exclusively  connected  with  this  period  of  respiration  as  the  pre- 
ceding ronchus.  When  we  do  find  some  trace  of  it  in  expiration,  it  is 
always  less  marked  than  in  inspiration. 

3".  The  suh-crepitant  ronchus  of  acute  capillary  bronchitis. 

This  almost  always  coexists  with  inspiration  alone.  In  some  rare 
cases  it  appears  In  expiration  ;  but  then  it  maintains  its  maximum  inten- 
sity in  the  former.  In  general  it  is  produced  at  the  commencement  of 
inspiration. 

4°.  The  crepitant  ronchtcs  rediux  of  pnetimonia. 

It  usually  prefers  inspiration,  but  shews  itself  in  expiration  more  fre- 
quently than  the  pi*eceding  ronchi ;  we  are  more  likely  to  find  it  there, 
in  proportion  as  it  is  more  humid,  as  the  bubbles  are  less  fine,  and  as  the 
period  of  I'esolution  of  the  disease  is  more  advanced. 

5°.  The  primary/  crepitant  ronchus  of  pneumonia. 

This  ronchus  belongs  to  inspiration  alone  ;  and  more  exclusively,  in 
proportion  as  the  bubbles  are  finer  and  less  humid,  that  is,  as  the  disease 
is  nearer  its  origin. 

II.  Extra-vesicular  ronchi. 
1°.  Dry  and  humid  crackling  ronchi. 

The  dry  crackling  ronchus  of  phthisis  is  almost  exclusively  confined  to 
inspiration  ;  we  do,  however,  sometimes  hear  it  in  expiration,  but  much 
weaker. 

In  proportion,  however,  as  it  grows  humid,  it  spreads  more  and  more 
to  expiration  ;  when  it  has  become  completely  humid,  it  coexists  as  much 
with  it  as  with  inspiration. 
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2°.  Mucous  ronchus  tcith  clear  quality  or  carermihus  ronclais. 

When  the  humid  crackling  passes  into  the  cavernulous  ronchus,  the 
law  of  coexistence  which  I  have  just  stated,  becomes  still  more  fixed; 
then,  in  fact,  it  is  heard  during  both  periods  of  respii-ation,  more  equally 
in  pi-oportion  as  its  bubbles  are  more  humid  and  more  voluminous,  that 
is  in  proportion  as  we  depart  farther  from  the  preceding  period,  and 
approach  that  in  which  the  cavernous  or  gurgling  ronchus  is  produced. 

3°.  The  mucous  ronchus  of  the  3rc?  stage  of  pneumonia. 

I  have  already  said,  that  in  two  cases  of  pneumonia  in  which  the 
disease  passed  through  all  its  stages  under  my  own  eyes,  I  had  recog- 
nized, during  the  passage  from  the  2nd  to  the  3rd  stage,  a  mucous 
ronchus  with  large  bubbles,  which  was  remarkable  in  coexisting  con- 
stantly and  exclusively  with  inspiration,  whereas  the  bronchial  mucous 
rouchi  coexist  at  the  same  time  with  both  periods.  Death  occurred  in 
these  two  cases ;  and  on  autopsy  we  found  nothing  but  diffuse  suppuration 
of  the  pulmonary  tissue,  without  a  trace  of  abscess  or  cavity.  I  have  not 
given  this  ronchus  a  place  in  the  table  of  ronchi,  because  two  facts  are 
not  sufficient  to  determine  the  value  of  a  sign. 

4°.  The  humid  cavernous  or  gurgling  ronchus. 

This  coexists  with  both  inspiration  and  expiration.   It  is  nearly  as  well 
marked  in  the  one  as  the  other. 
5°.  Dry  cavernous  ronchi. 

They  follow  the  same  law  of  coexistence  as  the  dry  bronchial  ronchi. 
They  differ  from  them  however  in  this  respect,  that  they  always  occupy 
both  periods,  whilst  the  dry  bronchial  ronchi  occupy  sometimes  only  one 
or  the  other. 

6".  Pulmonary  crumpling  sound  or  ronchus. 

If  I  have  seen  the  pulmonary  crumpling  sound  coexist  two  or  three 
times  with  both  inspiration  and  expiration,  it  was  the  most ;  in  all  other 
cases  it  was  audible  during  inspiration  alone. 

III.  Bronchial  ronchi, 
1  *.  Ih'y  bronchial  ronchi. 

These  ronchi,  which  are  generally  designated  sonorous  and  sibilant, 
present  as  essential  characters  :  1".  being  in  general  variable,  as  to  their 
exclusive  coexistence  with  this  or  that  period  of  respiration  ;  2°.  coexist- 
ing at  once  with  inspiration  and  expiration  ;  3".  and  then  sharing  be- 
tween them  these  two  periods,  so  that  those  whose  tone  is  acute  (whistling, 
hissing,)  are  observed  chiefly  in  inspiration,  and  those  whose  tone  is 
grave  (sonorous,  snoring,)  in  expiration.  It  is  the  same  with  respect  to 
the  sounds  derived  from  each  of  these  two  primary  types ;  thus  the  wood- 
pigeon  sound  (le  bruit  de  tourterelle,)  is  heard  chiefly  in  expiration,  and 
the  bird's  cry  (le  cri  d'oiseau)  in  inspiration.  At  the  same  time,  we  very 
frequently  see,  in  acute  capillary  bronchitis,  the  sibilant  ronchus  exist 
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chiefly  in  inspiration ;  whilst  in  the  bronchitis  of  the  large  tubes  that 
accompanies  emphysema,  it  rather  coexists  with  expiration,  and  is  then 
more  marked. 

2°.  Humid  bronchial  ronchi. 

They  are  distinguished  by  the  general  name  of  mucous.  The  mucous 
ronchi  with  small  bubbles  may  appear,  and  usually  do  appear  at  the  same 
time  in  both  expiration  and  inspiration ;  there  is  even  in  this  a  good 
differential  character  between  these  ronchi  and  all  those  included  under 
the  name  intravesicular  ronchi.  Their  coexistence  with  the  two  periods 
of  respiration  is  more  equal  and  more  constant,  in  proportion  as  they 
become  more  humid  and  more  voluminous. 

IV.  and  V.  Tracheal  and  laryngeal  ronchi. 

The  tracheal  and  laryngeal  ronchi  follow  exactly  the  same  law  as  the 
bronchial. 

VI.  Bucco-pharyngeal  ronchi. 

The  small  bucco-pharyngeal  ronchus,  with  fine,  delicate,  slight  bubbles, 
which  I  have  already  described,  is  heard  chiefly  in  inspiration,  but  is  also 
perceptible  in  expiration. 

Such  are  the  laws  that  regulate  the  coexistence  of  the  different  ronchi 
with  this  or  that  period  of  respiration.  They  may  be  reduced  to  a  cer- 
tain number  of  general  principles  as  follows : 

1st.  The  more  nearly  the  seat  of  any  ronchus,  whether  it  be  dry  or 
humid,  bubbling  or  non-bubbling,  approaches  the  vesicular  extremity  of 
the  respiratory  apparatus,  the  more  exclusively  does  it  belong  to  inspira- 
tion. For  example,  the  entire  class  of  intra-vesicular,  and  the  first  order 
of  the  class  of  extra-vesicular  ronchi. 

2nd.  On  the  other  hand,  the  more  the  seat  of  a  ronchus  approaches  the 
exterior  extremity  of  the  respiratory  apparatus,  the  more  equal  and  con- 
stant is  its  coexistence  with  both  inspiration  and  expiration  at  the  same  time. 

3rd.  The  interval  between  these  two  extremes  is  occupied  by  a  nimiber 
of  intermediate  degrees,  in  which  are  arranged,  always  according  to  the 
same  principle,  the  ronchi  which  ascend  by  successive  steps  from  an 
exclusive  coexistence  with  inspiration,  to  a  common  coexistence  with 
both  periods  of  respiration. 

4th.  The  general  principle  contained  in  the  three  foregoing  proposi- 
tions appears  under  a  different  form  in  the  following:  the  exclusive 
coexistence  of  the  ronchi  with  inspiration  alone  is  more  marked  in  pro- 
portion as  they  originate  in  a  narrower  part  of  the  respiratory  system,  for 
example,  in  the  vesicular  section.  On  the  other  hand,  they  extend 
to  expiration,  and  coincide  more  and  more  with  both  periods,  in  propor- 
tion as  they  are  seated  in  a  wider  part  of  it  (for  example,  the  mucous 
and  the  dry  bronchial  ronchi,  compared  with  the  extra-vesicular  ronchi 
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The  order  in  which  the  phenomena  are  placed  in  each  column,  exhibits  the  degree  to  which  each  is  influenced  hy  the  law  of  coexistence  that  governs  them. 


I".  Morbid  Chahacters  coex- 
isting EXCLUSIVELY,  OR  AL- 
MOST EXCLUSIVELY  WITH  IN- 
SPIRATION. 


1.  Humid  ronchus  with  con- 
tinuous bubbles. 

2.  Primary  crepitant  ronchus 

of  pneumonia. 

3.  Mucous  ronchus  of  the 

3rd  stage  of  pneumonia." 

4.  Grazing  pleuritic  friction 

sound. 

5.  Pulmonary  crumpling 
sound. 

6.  Dry  crackling  ronchus. 

7.  Sub-crepitant  ronchus  of 

cedema. 

8.  Sub-crepitant  ronchus  of 

capillary  bronchitis. 

9.  Crepitant  ronchus  redux 

of  pneumonia. 


The  three  first  sounds  co- 
exist exclusively  with  inspi- 
ration ;  the  others  sometimes 
occur  in  expiration  also,  but 
only  as  exceptions.  The 
frequency  of  these  excep- 
tions increases  from  No.  4 
downwai'ds. 


*  See  what  was  said  of  this 
ronchus  at  page  122. 


».  Morbid  characters  coex- 
isting AT  ONCE  with'  BOTH 
INSPIRATION  AND  EXPIRt^TION. 


1.  Humid  cavernousi  ron- 
chus. I 

2.  Dry  cavernous  ronchus. 

o  T-w     C bronchial?  „„  ,. 

3.  Dry  i  .     ,    ,    t  ronohi 

( tracheal  \ 

4.  Cavernulous  ronchVis. 

5.  Rasping  pleuritic  fric- 
tion sound.  I 

6.  Proper  pleuritic  friction 
sound.  j 

7.  Augmentations  of  inten- 
sity. ' 

8.  Diminutions  of  intensity. 

9.  Augmentations  of  dura- 
tion. 

10.  Diminutions  of  duration, 
n.  Amphoric  characte^. 
j  Cavernous  character. 
\  Veiled  puff. 
13.  Bronchial  charactet-. 
Metallic  tinkling. 
 resonance. 

15.  Blowing  characterj 

16.  Resonant  character. 

17.  Clear  character.  ; 

18.  Mucous  ronchi.  : 

19.  Humid  crackling  ;  ron- 
chus. 

20.  Dry,  hard,  rough  I  cha- 
racter. [ 

21.  Humid  character, 


3°.  MORBID  CHARACTERS  COEX- 
ISTING AT  FIRST  WITH  INSPI- 
RATION, AND  AFTERWARDS  EX- 
TENDING TO  EXPIRATION. 


1.  Pleuritic  friction  sounds. 

2.  Dry  and  humid  crackling 

ronchi. 

3.  Hard,  dry,  rough,  difficult 

character. 

4.  Humid  character. 

6.  Primary  ronchus  and 
ronchus  redux  of  pneu- 
monia. 


4°.  MORBID  CHARACTERS  COEX- 
ISTING AT  FIRST  WITH  EXPIRA- 
TION, AND  AFTERWARDS  EX- 
TENDING TO  INSPIRATION. 


12, 


14 


1.  Clear  character. 

2.  Resonant  character. 

3.  Blowing  character. 

4.  Bronchial  character. 

5.  Cavernous  character. 


5".  MORBID  CHARACTERS  COEX- 
ISTING CHIEFLY  WITH  EXPI- 
RATION. 


1.  Augmentation  of  intensity 

and  duration. 

2.  Metallic  tinkling  and  re- 

sonance. 

3.  Clear  character. 

4.  Resonant  character. 

5.  Blowing  character. 

6.  Bronchial  character. 

7.  Cavernous  character. 

8.  Amphoric  character. 

C  Bronchial  "J  ronchi, 
g   J  Cavernous  (  dry  and 
■  y  Tracheal     ("  grave 
(_  Laryngeal  J  toned. 


6".  MORBID  CHARACTERS  COEX- 
ISTING CHIEFLY  WITH  INSPI- 
RATION. 


1.  Diminution  of  intensity 
and  duration. 

2.  Complete  cessation. 

3.  Humid  character. 

4.  Dry  character. 

5.  Pleuritic  friction  sounds. 

6.  Pulmonary  crumpling 
sound. 

7.  Dry  crackling  ronchus. 

8.  Sub-crepitant  ronchus  of 
oedema. 

9.  Sub-crepitant  ronchus  of 
capillaj-y  bronchitis. 
Crepitant  ronchus  redux 
of  pneumonia. 
Humid  crackling  ron- 
chus. 

12.  Bucco-pharyngeal  ron- 
chi. 

13.  Cavernulous  ronchus. 

14.  Gurgling  ronchus. 
f  Bronchial 

15.  -J  Tracheal 
t  Laryngeal 
r  Bronchial 

jg  J  Cavernous 
1  Tracheal 
Laryngeal 


10 


11 


Humid 
ronchi. 
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of  the  1st  order);  in  like  manner,  when  they  are  produced  in  newly 
formed  cavities,  they  coexist  more  equally  with  both  inspiration  and 
expiration,  in  proportion  as  the  diameter  of  the  cavity  is  larger ;  for 
example,  the  successive  series  of  the  humid  crackling,  cavernous,  dry 
cavernous,  and  gurgling  ronchi. 

5th.  The  bubbling  ronchi  are  found  to  coexist  more  with  both  periods 
in  proportion  as  their  bubbles  are  voluminous.  On  the  contrary,  they 
coexist  more  exclusively  with  inspiration,  in  proportion  as  their  bubbles 
are  smaller.  The  same  law  is  applicable  to  the  degree  of  humidity  of  the 
line  bubbling  ronchi ;  thus  we  have  seen  that  the  coexistence  of  the 
vesicular  ronchi  with  inspiration  is  in  general  more  exclusive  according 
as  they  have  less  of  the  humid  character. 

6th.  The  more  intense  the  dry  non-bubbling  ronchi  are,  the  more  they 
invade  both  inspiration  and  expiration  at  once ;  and  vice  versa,  the  more 
feeble  they  are,  the  more  exclusively  do  they  coexist  with  inspiration  ; 
for  example,  the  dry  bronchial  ronchi  compared  with  the  dry  ronchi  of 
tlie  1st  order  of  the  extra- vesicular  class. 

7th.  The  coexistence  of  the  dry,  non-bubbling  ronchi,  with  this  or  that 
period  of  respiration,  corresponds  in  a  similar  manner  with  their  tone. 
Thus  the  ronchi  whose  tone  is  grave  coexist  more  peculiarly  with  expi- 
ration, and  those  whose  tone  is  acute  with  inspiration. 

8th.  The  ronchi  that  coexist  exclusively  with  inspiration  depend  in 
general  on  more  serious  affections  than  those  that  coexist  with  both 
inspiration  and  expiration  at  the  same  time. 

This  principle  would  be  completely  general,  but  for  the  humid  crack- 
ling and  the  gurgling  ronchi,  which  are  exceptions  to  it. 

I  have  placed  here  a  tabular,  view  of  the  coexistence  of  the  morbid 
sounds  of  the  respiratory  system  with  this  or  that  period  of  respiration. 

I  have  divided  this  table  into  six  columns.  The  first  includes  all  the 
sounds  that  coexist  exclusively  or  almost  exclusively  with  inspiration. 
In  the  second  are  those  that  coexist  at  the  same  time  with  the  two 
periods  of  respiration.  I  have  placed  in  the  third  those  sounds  which  are 
first  heard  in  inspiration  and  afterwards  extend  to  expiration.  In  the 
fourth  those  that  commence  in  expiration  and  spread  afterwards  to  inspi- 
ration. The  fifth  includes  those  that  coexist  with  both  periods,  but  are 
more  marked  in  expiration.  Lastly,  I  have  united  in  the  sixth  those  that 
coincide  with  both,  but  are  more  marked  in  inspiration.  No  morbid 
character  coexists  exclusively  with  expiration. 

With  this  table,  and  those  formerly  given,  in  addition  to  the  general 
principles  already  laid  down,  it  is  easy  to  establish  useful  diagnostic  rela- 
tions between  the  different  sonorous  morbid  phenomena  of  the  respiratory 
system,  considered  undei'  the  point  of  view  of  their  coexistence  with  one 
or  other  period  of  respiration. 

I  may  mention  here  some  of  the  results  of  differential  diagnosis  that 

may  be  thus  obtained. 

L  2 
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1st.  Wlien  the  metallic  qiialUi/  of  the  respiratory  murmurs  appears  in 
hoth  periods,  and  at  a  very  loic  degree,  this  is  sufficient  to  warrant  the 
opinion  that  it  is  the  clear  metallic  quality  peculiar  to  supplementary 
respiration,  and  not  that  which  respiration  presents  in  the  first  stage  of 
phthisis  ;  this  is,  in  general,  sufficient  to  warrant  us  in  ascribing  the 
modifications  of  intensity  and  duration  presented  by  the  respiratory  mur- 
murs to  the  Urst,  and  not  to  the  second  of  these  causes. 

2nd.  If  the  bronchial  character,  after  having  existed  exclusively  in 
expiration,  makes  its  appearance,  after  a  longer  or  shorter  period,  in 
inspiration,  we  can  have  no  doubt  that  the  disease  to  which  it  corres- 
ix>nds  has  increased,  and  we  can  measure  with  tolerable  exactness 
the  progress  it  makes  by  the  degree  of  intensity  successively  acquired  by 
the  bronchial  character. 

3rd.  If  we  have  satisfied  ourselves  that  the  bronchial  character  exists 
only  in  expiration,  we  may  be  sure  it  does  not  belong  to  supplementary 
respiration. 

4th.  If  this  bronchial  character  be  heard  in  the  region  corresponding 
to  the  root  of  the  lungs,  and  if  at  the  same  time  it  presents  that  degree  of 
intensity  I  have  elsewhere  described  as  the  third  degree,  we  may  be  very 
certain  it  is  not  the  natural  bronchial  character. 

5th.  If,  while  the  inspiratory  murmur  is  audible  to  a  certain  extent, 
we  can  perceive  no  trace  of  the  expiratory,  we  will  have  reason  to  think 
that  this  separate  cessation  of  the  expiratory  murmur  is  merely  the 
momentary  effect  of  the  manner  in  which  the  patient  respires,  and  is  not 
connected  with  any  morbid  state  of  the  chest.  If  the  patient  be  led  to 
breathe  more  naturally,  the  munnur  of  expiration  Avill  at  once  appear.  In 
fact  the  separate  cessation  of  the  expiratory  murmur  does  not  corresjjond 
to  any  morbid  state. 

6th.  We  may  come  to  the  same  conclusion,  if,  while  the  expiratory 
murmur  maintains  perfectly  its  duration,  its  intensity,  and  its  normal 
quality,  the  inspiratory  is  inaudible. 

7th.  Among  the  bubbling  ronchi,  there  are  some  that  might  be  con- 
founded with  each  other,  and  that  may  be  distinguished  by  their  coexis- 
tence with  inspiration  or  expiration.  Thus,  the  primaiy  crepitant 
ronchus  of  pneumonia  is  distinguished  from  the  crepitant  ronchus  redux, 
by  the  fact  that  in  the  latter  some  bubbles  are  heard  during  expiration, 
while  the  bubbles  of  the  former  are  only  heard  in  inspiration.  In  the 
same  way  we  may  distinguish  the  primary  crepitant  ronchus  and  the 
humid  ronchus  with  continuous  bubbles  from  the  subcrepitant  of  oedema, 
the  subcrepitant  of  acute  capillary  bronchitis,  &c.  which,  though  coexist- 
ing chiefly  with  inspiration,  produce  usually  a  few  bubbles  in  expiration. 
We  may  with  still  more  certainty  distinguish  them,  by  this  means,  from 
the  humid  crackling  ronchus,  and  especially  from  the  bronchial  mucous 
ronchus  with  small  bubbles,  the  essential  character  of  which  is  their 
coexistence  at  once  with  both  periods  of  respii-ation. 
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8th.  If,  ill  the  course  of  a  pneumonia,  a  mucous  ronchus  appear,  con- 
stantly and  exclusively  coexisting  witli  inspiration  ;  if,  moreover,  the 
genei'al  symptoms  are  increasing,  or  at  least  stationary,  we  will  have 
some  reason  to  think  that  the  hepatization  has  passed  to  the  state 
of  purulent  infiltration. 

9th.  If  a  sound  more  or  less  like  the  dry  crackling  ronchus,  or  the 
pulmonary  crumpling,  appeared  in  the  summits  of  the  lungs,  and  if, 
instead  of  coexisting  exclusively,  or  almost  exclusively,  with  inspiration, 
it  coexisted  with  nearly  as  much  constancy  and  uniformity  with  both, 
this  would  be  a  strong  reason  for  thinking  that  it  was  not  the  real  crack- 
ling or  crumpling  sound. 

10th.  The  facts  of  coexistence  I  have  detailed  are,  in  my  opinion,  so 
constant,  for  all  the  more  important  morbid  respiratory  characters,  that 
I  do  not  hesitate  to  lay  down  as  a  principle  :  that  their  diagnostic  and 
prognostic  value  are  directly  proportional,  1°.  to  the  degree  of  exactness 
with  which  they  conform  to  the  preceding  laws ;  2°.  to  the  constancy 
with  which  they  do  so.  (28) 
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CHAPTER  VI. 


CHARACTERS  PRESENTED  BY  THE  INSPIRATORY  AND  EXPIRATORY 
MURMURS  IN  EACH  OF  THE  DISEASES  OF  THE  RESPIRATORY 
SYSTEM  CONSIDERED  SEPARATELY. 

The  method  I  have  adopted  in  the  study  of  auscultation,  authorizes 
numerous  changes  in  the  symptomatology  of  the  diseases  of  the  respira- 
tory organs  laid  down  by  Laennec.  This  obliges  me  to  present  a  brief 
outline  of  this  symptomatology,  as  it  is  supplied  by  the  method  of  auscul- 
tation that  has  guided  me  in  my  researches.  I  do  not  intend  to  notice 
all  the  diseases  of  the  respiratory  system  ;  this  would  cany  me  much  too 
far.  I  will  only  examine  those  that  are  most  common,  and  are  of  consi- 
derable importance  in  practice.  After  the  descriptive  details  into  which 
I  have  already  entered,  and  the  general  principles  I  have  laid  down,  it 
will  be  easy  for  any  one  to  extend  this  symptomatic  exposition  to  the 
diseases  I  leave  unnoticed.*  Sometimes  I  will  join  with  the  auscultatory 
signs,  some  other  signs  that  result  from  my  researches  on  percussion,  pal- 
pation, and  inspection. 

This  rapid  survey  of  the  symptomatology  of  the  affections  of  the  respi- 
ratory system,  will  afford  me  an  opportunity  of  stating  some  diagnostic 
and  pathological  facts,  which  have  not  found  a  place  in  the  preceding 
chapters. 


ARTICLE  I. 


DISEASES  OF  THE  BRONCHI. 
§  I.  Acute  bronchitis  of  the  large  bronchial  tubes. 

1st  stage  1°.  Increase  of  the  intensity  and  duration  of  the  inspiratory 

and  expiratory  murmurs,  easily  recognized  wherever  the  sonorous  and 
sibilant  ronchi  are  not  heard.  The  increase  is  greater  in  the  expiratory 
than  in  the  inspiratory  murmur,  reminding  one  of  the  characters  of  sup- 
plementary respiration. 

2".  A  little  dryness  and  hardness  of  both  murmurs,  wherever  the  sono- 
rous and  sibilant  ronchi  are  not  heard. 

•  T  mean  to  describe  merely  the  general  morbid  characters  presented  by  the  inspira- 
tory and  expiratory  murmurs,  in  the  diseases  of  the  respiratory  system ;  and  not  by  any 
means  to  enter  into  a  detail  of  all  the  varieties  these  murmui's  may  exhibit  m  the  Oittci- 
ent  diagnostic  circumstances  that  may  arise. 
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3»  Dry  bronchial  ronclii,  both  acute  and  grave,  but  especially  the 
latter,  and  heard  chiefly  in  expiration.    These  ronclii  present  a  very  high 

degree  of  intensity. 

2nd  stage  1°.  Exaggeration  of  the  respiratory  murmurs  not  earned 

quite  so  far. 

2".  The  humid  and  viscid  character  taking  the  place  of  the  dry  one. 
3".  Humid  bronchial  ronclii,  the  bubbles  growing  larger  and  larger, 
more  and  more  humid. 


§  II.  Acute  capillauy  bronchitis. 

1st  stage.— r-  Slight  diminution  of  the  duration  and  intensity  of  the 
two  respiratory  murmm-s,  but  especially  of  the  inspiratoiy,  at  the  postero- 
inferior  part  of  both  sides  of  the  chest.  In  proportion  as  we  recede  from 
this  point  posteriorly,  the  diminution  of  the  inspiratory  mui-mur  becomes 
less  and  less  sensible,  and  the  expiratory  becomes  a  little  exaggerated. 
In  front,  wherever  the  respiratory  murmurs  are  not  masked  by  the  ronchi, 
they  present  a  considerable  increase  of  their  intensity  and  duration,  affect- 
ing the  expiratory  in  particular. 

2°.  A  little  of  the  dry  character  in  the  murmurs  where  they  are  not 

masked  by  the  ronchi. 

3°.  Posteriorly  and  inferiorly  at  both  sides,  the  sub-crepitant  ronchus 
with  fine  bubbles,  resembling  the  primary  crepitant  ronchus  of  pneu- 
monia, existing  ahnost  exclusively  in  inspiration. 

4».  In  the  postero-superior  parts,  and  in  some  points  of  the  anterior 
regions,  dry  bronchial  ronchi  both  acute  and  grave,  but  especially  acute, 
of°moderate  intensity  and  coexisting  more  particularly  with  inspiration. 

2nd  stage  1°.  The  inspiratory  and  expiratory  murmurs  presenting 

every  where  the  exaggerated  character,  even  in  the  most  depending  parts 
posteriorly ;  but  this  exaggerated  character  of  the  normal  sounds  appear- 
inor  more  uniformly  in  diiferent  points  of  the  chest ;  remaining  always 
more  marked  in  front  than  behind. 

2'.  The  humid  character  replacing  more  or  less  the  dry,  and  sometimes 
passing  even  to  the  viscid. 

3°.  Humid  bronchial  ronchi  with  bubbles  more  numerous,  but  finer  and 
more  regular  at  the  postero-inferior  part  of  the  chest. 


§  III.  Chrootc  bronchitis. 

It  is  sufficient,  for  all  practical  pui-poses,  to  distinguish  two  varieties  ; 
one  in  which  the  mucous  secretion  is  increased,  the  other  in  which  it  is 
diminished  or  entirely  suspended.  The  numerous  species  admitted  by 
Laennec,  are  but  foms  or  different  degrees  of  these  two  types. 


152 


ASSEMBLAOK  OF  SOUNDS  OBSEHVED  IX  EACH 


I.  Chronic  hronchkis  with  increased  mucous  secretion. 

1".  Sliglit  clecivaae  of  the  duration,  and  still  more  of  the  intensity  of  the 
inspiratory  murmur  ;  increase  of  both  tlie  intensity  and  duration  of  the 
cxi)iratory.  These  characters  are  most  marked  postenorly.  In  front  the 
decrease  in  inspiration  is  usually  less  sensible. 

2°.  Character  of  difficulty  of  production  in  the  inspiratory  and  expira- 
tory murmurs,  especially  in  the  former. 

3°.  Humid  character  of  these  murmurs,  proportioned  to  the  abundance 
and  fluidity  of  the  secreted  mucous  matter. 

4°.  Humid  or  mucous  bronchial  ronchi  with  large  bubbles,  mixed  here 
and  there  with  dry  bronchial  ronchi,  which  are  chiefly  grave,  and  which 
coincide  especially  with  expiration. 

II.  Ch,  'Onic  bronchitis  with  decrease  or  complete  susjyension  of  the 

mucous  secretion. 

1".  Sometimes  great  decrease  of  the  inspiratory  and  expiratory  mur- 
murs, which  may  fall  as  low  as  1.  This  remarkable  decrease  is  percep- 
tible over  the  entire  chest.  More  frequently,  considerable  decrease  of  the 
intensity  and  duration  of  the  inspiratory;  the  expiratory  being  very  little 
increased  in  intensity,  but  very  much  in  duration. 

Frequent  variations  in  these  characters. 

2°.  Character  of  remarkable  difficulty  of  production  in  both  murmurs; 
character  of  dryness  and  hardness. 

3°.  Dry  bronchial  ronchi,  especially  the  acute  toned,  almost  equally 
audible  during  both  periods  of  respiration ;  these  ronchi  are  more  or  less 
intense,  more  or  less  acute  in  their  tone,  according  to  the  degree  of  tume- 
faction and  of  morbid  change  in  the  bronchial  mucous  membrane, 

§  IV.  Dilatation  of  the  bronchi. 

1°.  Decrease  of  the  intensity  and  duration  of  the  insjjiratory  murmur, 
which  may  fall  to  6  and  5.  Increase  of  the  intensity  and  duration  of  the 
expiratory,  which  may  rise  to  12  and  15. 

2".  All  the  alterations  of  qimlity,  from  the  simple  degree  of  clearness 
up  to  the  cavernous  character,  appear  in  succession,  and  extend  from 
expiration  to  inspiration,  in  proportion  as  the  disease  passes  from  its 
earliest  to  its  most  perfect  forms.  These  alterations  of  quality  express 
tolerably  well  by  their  degree,  1°.  the  degree  of  induration  of  the  pul- 
monary tissue  I'ound  the  dilated  bronchi ;  2".  the  degree  of  this  dilatation. 

3'.  All  the  humid  bubbling  ronchi  comprised  between  the  simple 
mucous  ronchus  and  the  cavernous  ronchus,  may  be  observed  in  dila- 
tation of  the  bronclii ;  their  degree  represents  the  degree  of  dilatation. 


DISEASE  OF  THE  UESPIKATORY  APPARATUS. 


153 


Well  marked  cavernous  ronclius  always  indicates,  in  such  cases,  very 
considerable  partial  dilatation. 

4\  Voice  bronchoplionous  or  pectoriloquous,  according  to  the  degree 
of  broncliial  dilatation  and  of  indui-ation  of  the  surrounding  parts. 

5".  Bronchial  or  cavernous  cough  according  to  the  degree  of  develope- 
nieut  of  these  two  conditions. 

§  V.  Contraction  of  the  bronchi. 

This  diminution  of  caliber,  which  may  arise  from  a  variety  of  causes, 
is  sometimes  general  and  nearly  uniform,  sometimes  partial  and  confined 
to  a  single  bronchus  ;  in  the  latter  case  it  may  occur  in  a  principal  or  in 
a  secondary  ramification.  In  both  cases  it  may  exist  in  different  degrees. 
The  auscultatory  symptoms  vary  a  little  according  to  those  two  cir- 
cumstances. 

I.  Contraction  of  the  bronchi  nearly  general  and  nearly  uniform. 

r.  Very  marked  diminution  of  the  inspiratory  and  expiratory  mur- 
murs, but  especially  of  the  former ;  the  degree  of  diminution  expresses 
exactly  the  degree  of  contraction.  These  characters  are  met  in  all  parts 
of  the  chest :  sometimes  we  find  that  the  diminution  of  the  expiratory 
murmur  affects  its  intensity  only,  and  that  its  duration  appears  aug- 
mented. Frequent  variations  in  these  characters,  when  the  bronchial 
contraction  depends  on  tumefaction  of  the  mucous  membrane  without 
chronic  induration. 

2°.  Character  of  great  difficulty  of  production  in  the  inspiratory  and 
expiratory  murmurs. 

3".  Character  of  diyness  and  of  hardness  in  these  sounds.  \ 

4°.  Transmission,  in  a  slight  degree,  of  the  buccal,  nasal,  and  pharyn- 
geal respiratory  sounds  through  the  pulmonary  tissue. 

5°.  Dry  bronchial  ronchi,  acute  and  grave,  but  chiefly  the  former, 
occurring  alike  in  both  periods  of  respiration  ;  their  intensity  being  pro- 
portional to  the  degree  of  contraction. 

II.  Partial  contraction  confined  to  a  single  bronchus. 

r.  Complete  cessation  of  both  respiratory  murmurs  in  the  lobules,  the 
lobes,  or  the  lung  to  which  the  obliterated  bronchus  is  distributed*  ;  or 
if  the  obliteration  be  not  complete,  diminution  merely  of  these  sounds,  pro- 
portioned to  the  contraction.     It  is  important  to  recollect  that,  in  this 

*  We  know,  in  fact,  that  each  branch  furnished  by  the  principal  bronchial  tube  is 
distributed  to  a  distinct  lobule,  and  does  not  communicate  with  the  neighbouring  ones, 
whose  place,  therefore,  it  cannot  supply. 
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case,  the  cessation  or  diminution  of  the  respiratory  murmurs  is  limited  to 
the  part  to  which  tlie  obliterated  or  contracted  bronchus  is  distributed. 

2°.  Exaggeration  of  the  respiratory  murmurs  in  the  opposite  healthy 
lung,  or  in  the  parts  of  the  diseased  one  to  which  the  sound  bronchi  are 
distributed. 

3".  If  there  be  merely  contraction,  the  ear  feels  the  sensation  of  great 
difficulty  in  the  passage  of  the  air  through  the  bronchial  tubes,  in  the 
points  where  the  preceding  characters  are  heard. 

4°.  Character  of  dryness  and  of  hardness  in  the  respiratory  sounds. 

5°.  Transmission  of  the  buccal,  nasal,  and  pharyngeal  respiratory 
sounds  through  the  portion  of  lung  in  which  considerable  diminution  or 
complete  cessation  of  the  normal  respiratory  sounds  exists. 

6°.  Very  strong  sibilant  ronchus,  existing  almost  equally  in  expiration 
and  inspiration,  and  heard  precisely  in  those  points  of  the  lung  where  the 
respiratory  murmurs  are  very  much  weakened  or  completely  extinct. 
Well  marked  diminution  of  this  ronchus  in  proportion  as  we  recede  from 
that  part  of  the  lung. 

7°.  If  it  is  the  main  bronchus  of  one  lung  that  is  contracted  by  the 
pressui'e  of  a  tumour,  we  hear  at  the  root  of  the  lungs,  when  the  patient 
speaks,  "  a  peculiar  sound,  analogous  to  egophony  or  bronchophony*." 
"  This  sign,"  adds  M.  Reynaud,  "  when  it  exists  independently  of  those 
of  pneumonia  or  pleurisy,  is  of  great  value  in  the  determination  of  this 
state  of  compression  of  one  of  the  bronchi."  "  With  this  sign  is  joined 
a  marked  diminution  in  the  force  of  the  voice,  which  appears  as  if 
smothered  f ." 


ARTICLE  11. 
DISEASES  OF  THE  PULMONARY  TISSUE. 
§  I.  Pulmonary  emphysema. 

The  most  accurate  auscultation  detects  no  symtomatic  difference 
between  vesicular  and  interlobular  emphysema.  I  have  elsewhere  shown 
that  Laennec  was  mistaken  in  considering  the  friction  sound  of  ascent 
and  descent,  and  the  dry  crepitant  ronchus  with  large  bubbles,  pathogno- 
monic of  interlobular  emphysema. 

r.  Gradual  diminution  of  the  inspiratory  murmur  from  10  to  2  or 
even  1,  according  to  the  degree  of  the  emphysema  and  the  length  of  time 
it  has  existed  ;  this  diminution  affects  both  its  intensity  and  duration ; 
considerable  increase  of  the  intensity  and  stiU  more  of  the  duration 
of  the  expiratory  murmur,  from  2  to  10,  15,  18,  20.    These  characters 

•  Reynaud,  Diet,  de  Med.  2  edit,  tome  6,  p.  25. 
t  Ibid,  tome  C,  p.  2b'. 
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exist  in  the  whole  extent  of  the  chest,  or  in  one  side  of  it  only ;  their 
greatest  intensity  is  found  in  front. 

2".  Character  of  roughness,  hardness,  difficulty  and  dryness  in  both 
respiratory  murmurs. 

3".  Dry  bronchial  ronchi  both  grave  and  acute ;  more  grave  m  pro- 
portion as  the  period  of  an  attack  of  the  intercurrent  bronchitis  that 
compUcates  emphysema  is  more  remote ;  more  acute  in  proportion  as  this 
bronchitis  itself  is  more  acute.  These  ronchi  are  almost  equally  audible 
during  inspii-ation  and  expiration,  and  manifest  themselves  wherever  the 
preceding  characters  exist. 

4°.  Mediate  or  immediate  auscultation  of  the  voice,  of  the  cough,  and  of 
the  sounds  of  the  heart,  shows  that  the  transmission  of  these  sounds  through 
the  emphysematous  puhnonary  tissue  is  much  more  imperfect  than  m  the 
normal  state,  and  is  inversely  as  the  degree  of  emphysema. 

5-.  Increase  of  the  normal  resonance  on  percussion,  with  a  somewhat 
tympanitic  character  in  the  sound;  percussion  communicates  to  the  finger 
a  sensation  of  very  great  elasticity.     These  characters  are  found  even  m 

the  precordial  region. 

6°.  Diminution  of  the  normal  thoracic  vibration  which  is  perceived  by 
the  hand  applied  to  the  chest  while  a  person  speaks.  This  decrease  of 
the  vocal  vibration  is  proportional  to  the  degree  of  emphysema,  and  is 
especially  manifest  in  the  anterior  regions. 

7°.  Roimded  form  of  the  chest,  which  tends  more  and  more  to  assume 
a  spherical  shape  ;  protrusion  of  the  intercostal  spaces,  and  of  the  infra 
and  supra-clavicular  regions.  All  these  characters  are  proportional  m 
their  developement  to  the  degree  of  emphysema  and  to  the  time  it  has 
existed* 

8°  The  exterior  movements  of  the  chest  in  the  emphysematous  having 
been  but  little  attended  to,  I  wiU  dwell  more  on  them  than  on  the  other 
morbid  characters  presented  by  this  class  of  diseases.  These  motions  are 
quite  characteristic  of  puhnonary  emphysema. 

Inspiration  is  abrupt  and  short,  produced  by  a  kind  of  convulsive 
movement  in  which  the  entire  thorax,  as  a  single  piece,  is  forcibly 
elevated,  the  infero-lateral  parts  of  the  chest  almost  alone  affecting  the 
movement  of  dilatation ;  more  or  less  depression  of  the  supra-sternal 
fossa  and  supra-clavicular  regions  ;  the  mean  duration  of  this  movement 

may  be  represented  by  3. 

Expiration  seems  to  be  nothing  more  than  relaxation  of  the  muscles 
previously  violently  contracted ;  it  is  produced  by  the  gradual  smkmg  m 
of  the  thorax  ;  its  mean  duration  may  be  represented  by  9- 

Almost  complete  abolition  of  the  partial  movements  ot  the  cnest 
(movements  by  which  the  ribs  are  separated  and  approximated),  which  no 
longer  moves,  either  in  inspiration  or  expiration,  except  by  a  motion  ot 

%Ietharacters  I  have  just  described  represent  a  very  advanced  state 
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of  emphysema  :  their  degree  of  developement  is  directly  proportional  to 
that  of  the  disease.  (29) 

§  II.  Pulmonary  (edema. 

It  may  exist  under  two  very  distinct  forms :  1°.  the  acute,  2".  the 
chronic  form.  The  second,  consecutive  to  other  diseases;  the  first, 
originating  independent  of  every  other  affection. 

I.  Chronic  or  2yassive  oedema. 

l".  At  the  posterior  part  of  the  chest,  diminution  of  both  the 
inspiratory  and  expiratory  murmurs,  which  augments  as  we  descend  to 
the  most  depending  parts  of  the  lungs,  where  the  oedema  is  always 
greatest.  The  diminution  of  the  inspiratory  murmur  is  proportionably 
much  more  considerable  than  that  of  the  expiratory,  which  is  scarcely 
perceptible  except  where  the  oedema  has  reached  its  maximum.  Where 
their  diminution  is  greatest,  the  two  murmurs  may  be  represented  by  the 
number  1  or  \  common  to  both. 

2°.  Humid  character  of  the  respiratory  murmurs,  particularly  well 
marked  where  neither  has  as  yet  suffered  any  great  diminution.  This 
humid  character  has  nothing  of  viscidity  combined  with  it. 

3".  Humid,  vesicular,  bubbling  ronchus  ;  the  bubbles  fine,  distinct, 
rounded,  succeeding  each  other  with  tolerable  regularity  and  without  pre- 
cipitation, not  always  uniform,  not  numerous,  free  in  their  developement, 
leaving  an  impression  of  humidity  unmixed  with  viscidity,  appearing  in 
the  depending  parts  of  the  lungs  posteriorly,  and  coexisting  with  inspira- 
tion alone. 

4°.  A  little  bronchophony  in  the  most  highly  marked  cases. 
5°.  A  little  diminution  of  the  resonance  on  percussion. 
6°.  A  little  diminution  of  the  vocal  vibration. 

These  morbid  characters  usually  occupy  the  posterior  depending  parts 
of  both  lungs,  or  of  one  only,  and  may  be  transferred  alternately  from  one 
to  the  other,  or  even  to  the  anterior  inferior  parts,  accoi'ding  to  the  mode 
in  which  the  patient  lies. 

When  passive  sanguineous  congestion  is  added  to  the  serous  congestion, 
as  occurs  in  most  cases  where  there  is  an  obstacle  to  the  circulation  in  the 
heart  or  lungs,  the  characters  are  the  same,  with  this  difference  alone, 
that  the  humid  character  of  respiration  tends  to  become  viscid,  and  that 
in  the  ronchus  above  described  the  bubbles  are  more  humid  and  more 
voluminous. 

II.  Acute  or  active  oedema. 

A  man,  in  the  vigour  of  life,  was  admitted  into  hospital  in  1 836,  under 
the  care  of  M.  Andral,  for  an  attack  of  acute  painful  oedema  of  the  lower 
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limbs ;  the  oedema  disappeared,  and  at  once  all  the  cerebral  sj-^mptoms 
that  result  from  sudden  and  abundant  effusion  into  the  pia  mater  made 
their  appearance.  These  again  passed  away,  and  were  succeeded  by 
extreme  difficulty  of  breathing,  wliich  occurred  suddenly,  and  increased 
with  very  great  rapidity  ;  the  serous  determination  which  had  fallen  on 
the  lungs,  extended  to  the  trachea,  the  larynx,  and  at  last  the  mouth  ; 
inspiration  and  expiration  became  whistling,  the  tongue  acquired  an 
enormous  volume,  the  soft  parts  of  the  neck  were  tumified  and  very  tense  ; 
this  tumefaction  was  white  and  very  painful.  However,  these  symptoms 
also  disappeared,  and  we  began  to  anticipate  the  recovery  of  the  patient, 
when  suddenly  all  the  symptoms  of  intense  peritonitis  set  in.  He  sank 
rapidly,  and  we  found  on  examination,  the  justice  of  our  diagnosis.  We 
had,  in  fact,  considered  the  disease  an  acute  ojdema  attacking  in  succes- 
sion the  cellular  tissue  of  the  inferior  extremities,  of  the  pia  mater,  of  the 
lungs,  of  the  trachea,  of  the  larynx,  of  the  mouth,  of  the  tongue,  and  of 
the  sub-peritoneal  regions.  Dm-ing  the  invasion  of  the  lungs  Ave  investi- 
gated the  auscultatory  signs,  and  found  the  following  : 

1°.  Diminution  of  inspiration  and  expiration,  to  such  an  extent,  that 
the  former  had  sunk  to  2  and  the  latter  to  1,  in  the  postero-inferior  parts 
of  the  chest ;  in  proportion  as  Ave  receded  from  these  parts,  inspiration 
and  expiration  assumed  their  normal  standard,  and  even  presented,  espe- 
cially in  front,  the  supplementary  character. 

2".  The  humid  character  somcAvhat  viscid,  as  compared  with  passive 
oedema. 

3°.  Not  more  than  one  or  tAvo  bubbles  of  the  ronchus  of  passive  oedema, 
even  in  the  deepest  inspirations,  and  their  developement  more  difficult 
and  more  imperfect. 

4°.  Marked  dullness  on  percussion. 

5°.  Bronchophony. 

6°.  Diminution  of  the  vocal  vibration. 

These  characters  existed  in  the  posterior  depending  parts  of  the  lungs 
only.  They  diminished  and  disappeared  in  proportion  as  we  receded 
from  these  points. 

The  organic  alteration  of  the  lung,  as  found  at  the  autopsy,  that  is,  at  a 
period  when  it  must  have  greatly  diminished,  consisted  in  condensation 
of  the  pulmonary  tissue,  produced  by  a  kind  of  intimate  union  of  this 
tissue  with  a  someAvhat  viscid  serosity  ;  it  was  a  sort  of  white  engorge- 
ment. 

§  HI.  Active  sanguineous  congestion  of  the  lungs. 

Occupied  for  a  long  time  in  clinical  investigations  on  auscultation,  I 
carefully  noted  the  results  furnished  by  it  in  each  new  case  that  came 
into  the  wards ;  and  afterAvards  observed  attentively  the  changes  that 
occurred  in  the  respiratory  sounds.   I  have  thus  remarked  a  certain  group 
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of  symptoms,  which  attracted  my  attention  from  the  constancy  and  regu- 
larity with  which  the  morbid  characters  that  compose  it  were  found  com- 
bined ;  these  characters  were  different  from  any  described  by  Laennec ; 
tliey  varied  in  their  degree  of  developement  only.    I  sought  to  discover 
to  what  lesion  they  corresponded.     I  had  first  seen  tliem  appear  as 
the  first  symptoms  in  some  cases  of  pneumonia  developed  under  my  own 
eyes.    They  preceded  those  given  by  Laennec,  as  characterizing  the  first 
stage  of  that  disease  ;  they  were  as  if  the  heralds  of  its  approach.    I  met 
them  afterwards,  precisely  the  same,  in  some  persons  admitted  into  hos- 
pital labouring  under  general  sanguineous  plethora,  and  sanguineous  con- 
gestion of  the  brain  or  some  other  organ.    They  disappeared  readily,  in 
this  last  class  of  cases,  under  the  influence  of  general  depletion.  They 
seemed,  in  some  cases,  to  alternate  with  the  signs  of  cerebral  congestion ; 
they  disappeared  along  with  the  symptoms  of  sanguineous  plethora.  In 
persons  that  presented  this  group  of  symptoms  during  life,  we  found  after 
death  that  there  was  a  difference  between  the  anatomical  characters  cor- 
responding to  it,  and  those  that  correspond  to  the  signs  of  the  first  stage 
of  pneumonia.    Thus,  pathological  anatomy,  the  progress  of  the  affection, 
its  general  symptoms,  the  regularity  and  constancy  of  the  morbid  charac- 
ters that  constitute  the  local  signs,  the  frequent  consecutive  developement 
of  pneumonia,  all  proved  that  they  belonged  to  a  peculiar  affection,  and 
that  this  was  a  sanguineous  congestion  of  the  lung,  analogous  to  that 
which  takes  place  in  the  brain  and  in  all  the  systems  of  the  economy  ;  a 
congestion  by  no  means  like  that  which  occurs  in  the  depending  parts  of 
the  lungs  when  any  obstruction  to  the  pulmonary  circulation  arises,  but 
a  congestion  essentially  active,  resulting  from  a  superabundance  of  blood, 
from  an  increased  energy  in  the  forces  that  circulate  it,  and  from  a  vicious 
direction  given  to  those  forces. 

Some  practical  facts  are  connected  with  the  knowledge  of  this  morbid 
state  :  1°.  in  some  cases  it  enables  us  to  recognize  pneumonia  before  the 
manifestation  of  the  symptoms  which  characterize  the  period  regarded  by 
authors  as  the  first  stage  of  this  disease  ;  hence  it  leads  to  a  preventative 
treatment  of  pneumonia  ;  2°.  it  reveals  the  cause  of  that  state  (sometimes 
very  distressing)  of  dyspnasa,  of  vague  oppression,  of  uneasy  feeling  in 
the  chest,  of  stuffing,  of  excitation  and  general  disturbance  in  the  circu- 
lating system  which  some  patients  experience,  without  our  knowing  in 
the  actual  state  of  science,  what  opinion  to  adopt  as  to  the  nature  of  their 
malady  ;  3°.  this  study  is  a  fragment  of  the  general  study  of  active  san- 
guineous congestions  of  the  different  viscera  of  the  economy,  a  subject  stiU 
much  neglected. 

I  have  taken  an  accurate  account  of  the  cases  of  23  patients  affected 
with  the  disease  I  have  described ;  it  is  those  23  cases,  analyzed  in  all 
their  parts,  that  have  guided  me  in  tracing  the  history  of  active  san- 
guineous congestion  of  the  lungs.    I  shall  confine  myself  here  to  an  ex- 
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position  of  the  general  facts  that  constitute  this  history,  with  the  intention 
of  publishing  elsewhere  a  complete  memoir  on  this  subject. 
Etiologr/. 

r.  Age. — The  period  of  life  comprised  between  17  and  25,  is  that 
which  appears  to  predispose  most  to  active  sanguineous  congestion  of  the 
lungs ;  that  at  least  which  has  furnished  most  of  my  cases.  If  we  com- 
pare this  result  with  that  obtained  by  authors  in  their  statistics  of  pul- 
monary hemorrhage  and  of  diseases  of  the  lungs,  we  will  find  that  there 
exists  an  intimate  connexion  in  this  respect,  between  these  three  morbid 
movements,  congestion,  ha3morrhage,  structural  change.  There  is  the 
most  complete  harmony  between  the  periods  of  life  which  each  selects  for 
its  developement ;  the  epoch  of  congestion  is  the  fii-st,  then  follows  that  of 
hajmorrhage,  and  later  still  that  of  organic  formations.  This  is,  in  fact, 
the  pathogenic  order  most  generally  observed  and  recognized.  It  is 
obvious  from  this,  of  what  practical  importance  the  diagnosis  of  active 
sanguineous  congestion  of  the  lungs  may  be. 

2".  Sex. — The  influence  of  sex,  if  it  have  really  any  influence  in  the 
developement  of  sanguineous  congestion  of  the  lungs,  appears  to  arise 
from  the  uterine  functions.  In  three  of  my  cases,  the  pulmonary  con- 
gestion followed  sudden  suppression  or  diminution  of  the  menses. 

3°.  Constitution. — The  muscular  constitution,  the  sanguineous  temper- 
ament, are  the  most  favourable  to  the  developement  of  active  pulmonary 
congestion.  That  peculiar  form  of  the  lymphatic  temperament,  that 
feeble  constitution,  which  usually  coincides  with  the  developement  of 
phthisis  pidmonalis,  appears  to  hold  the  second  place. 

The  professions  do  not  seem  to  have  any  influence  on  the  developement 
of  this  affection. 

4".  Hereditary  influence. — The  same  general  sanguineous  plethora,  the 
same  tendency  to  visceral,  and  especially  cerebral  congestion,  existed  in 
the  families  of  most  of  my  patients. 

5°.  Influence  of  former  diseases. — A  third  of  my  patients  had  had 
catarrhs ;  a  less  number  had  been  long  subject  to  symptoms  of  cerebral 
congestion  (1st  form  of  M.  Andral).  This  tendency  to  cerebral  conges- 
tion had  generally  diminished  and  disappeared,  in  proportion  as  the  ten- 
dency to  pulmonary  congestion  was  developed. 

6°.  Influence  of  season  In  many  of  my  cases  atmospheric  heat  ap- 
peared to  have  some  influence  upon  the  developement  of  the  affection ; 
for  a  greater  number  of  cases  occurred  in  July  than  in  any  other  month. 

7°.  Long  continued  efforts,  asphyxia  by  carbonic  acid  gas,  long 
exposure  to  a  burning  sun,  appeared  to  have  produced  it  in  four  cases. 

In  conclusion,  we  have  no  etiologic  circumstance,  whose  direct  influ- 
ence, whose  universality,  and  predominance  over  others  is  distinctly 
marked — no  dominant  cause. 

Symptomatology.    T.  Local  symptoms — Auscultation  furnishes  :  a,  the 
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charactei'  I  have  elsewhere  described  under  the  name  of  the  humid  viscid 
character.    It  existed  in  all  the  cases. 

h.  A  marked  diminution  of  both  the  respiratory  murmurs  ;  a  diminu- 
tion nearly  proportional  in  each,  inspiration  having  fallen  to  4  or  5,  expi- 
ration to  1. 

c.  The  ronchus  I  have  described  (see  1st  part,  Ch.  II.  Art.  XI.)  as  the 
humid  ronchus  with  continuous  bubbles. 

d.  Slight  dry  cough,  not  accompanied  in  any  part  of  the  chest  by  the 
usual  signs  of  bronchitis. 

e.  Feeble  bronchophonic  resonance,  but  only  in  cases  where  the  con- 
gestion has  attained  a  high  degree. 

Slight  dullness  on  percussion,  when  the  congestion  is  rather  consi- 
derable. 

Slight  diminution  of  the  vocal  vibration  is  perceptible  in  some  rare 
cases,  (those  only  where  the  congestion  has  reached  its  highest  degree.) 

In  all  the  cases  the  breathing  was  strikingly  accelerated,  and  the  face 
presented  the  expression  of  diiRculty  of  breathing  well  marked. 

Whenever  the  pulmonary  congestion  was  not  actually  complicated  with 
pneumonia,  the  characters  of  the  expectoration  Avere  constantly  the  fol- 
lowing :  sputa  scanty,  white,  almost  as  much  mingled  with  air  as  in  the 
natural  state,  remarkable  for  a  slight  degree  of  viscidity.  In  18  cases  out 
of  23  cases  they  presented  these  charactei'S. 

Stitch  in  the  side,  or  pleuritic  pain,  is  not  one  of  the  symptoms  of  active 
pulmonary  congestion  ;  in  the  cases  where  it  occurred,  it  depended  on 
pleurisy  or  pleuropneumonia  complicating  this  affection. 

On  the  other  hand  there  is  a  sign  that  seems  essentially  connected 
with  the  presence  of  congestion  ;  it  is  a  feeling  of  tightness  and  stuffing 
in  the  chest.  This  sensation  is  very  troublesome  ;  it  keeps  the  patient  in 
a  state  of  restlessness  and  anxiety,  that  increases  the  oppression  and  state 
of  general  agitation.  Sometimes  this  sensation  has  been  felt  in  the  parts 
occupied  by  the  congestion,  sometimes  elsewhere.  It  differs  altogether 
from  the  pleuritic  pain  known  by  the  name  of  stitch  in  the  side. 

By  means  of  these  signs,  we  can  easily  circumscribe  the  space  in  which 
the  congestion  exists.  At  the  same  time,  the  boundary  between  the 
healthy  and  diseased  parts  is  never  abrupt.  It  is  only  by  degrees,  and  as 
we  recede  from  the  centre  of  the  congestion,  that  the  respiration  resumes 
its  normal  characters ;  farther  on,  and  throughout  the  remainder  of  the 
lung,  it  is  puerile. 

2°.  General  symptoms  Countenance  animated,  skin  every  where  vi- 
vidly coloured,  expression  of  general  plethora,  well  marked  heat  of  body, 
but  not  febrile  heat ;  such  was  the  general  aspect  of  most  of  the  patients. 
In  all  cases  where  sanguineous  congestion  of  the  lungs  alone  existed,  we 
remarked,  instead  of  fever,  a  state  of  strongly  marked  general  excitation. 

From  my  observations,  the  chosen  seat  of  congestion  is  the  middle  third 
of  the  posterior  parta  of  the  lungs  ;  it  may,  however,  fix  upon  any  other 
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part  of  those  organs  ;  I  have  seen  it  occupy  the  upper  third,  the  middle 
and  the  lower  third  of  the  anterior  region.  The  seat  of  the  congestion 
may  vary  in  the  course  of  its  different  stages ;  it  may  extend,  decrease, 
pass  from  one  point  to  another,  return  to  its  primary  seat,  &c.  But  I 
liave  not  seen  these  changes,  any  more  than  the  primary  seat  of  the 
affection,  influenced  by  the  decubitus  of  the  patient ;  I  have  never  seen 
it  appear,  such  as  I  have  described  it,  in  patients  long  bed-ridden,  who 
have  fallen  into  that  anemic  state  that  disposes  to  passive  or  hypostatic 
congestions.  There  is  nothing  determinate  as  to  the  extent  it  may 
occupy. 

Peculiar  diagnosis.— 1°.  Whenever  the  humid  viscid  character,  the 
humid  ronchus  with  continuous  bubbles,  diminution  of  the  murmurs, 
especially  the  inspiratory,  feeling  of  oppression,  expectoration  white, 
mucous,  ajrated  and  a  little  viscid,  distinct  sensation  of  stuffing  in  the 
chest,  state  of  general  sanguineous  plethora,  with  almost  complete 
absence  of  febrile  excitement  are  found  united,  we  may  rest  assured  that 
there  exists  active  sanguineous  congestion  in  the  part  of  the  lungs  where 
the  above  physical  signs  are  recognized. 

2  .  This  diagnosis  will  still  be  warranted,  though  there  exist  a  state  of 
febrile  excitement,  whether  this  state  be  or  be  not  explained  by  some 
existing  complication. 

3  .  If  only  the  viscid  humid  character,  the  fall  of  the  respiratory  mur- 
murs, especially  of  the  inspiratory,  and  the  humid  ronchus  with  con- 
tinuous bubbles,  be  distinctly  recognized,  there  will  still  be  enough  to 
assure  us  of  the  presence  of  this  affection^  But  without  this  combination 
of  signs,  we  cannot,  I  think,  attain  physical  certainty  in  our  diagnosis. 

Differential  diagnosis  1".  From  the  first  stage  of  pneumonia — Active 

sanguineous  congestion  of  the  lung  being  sometimes  only  a  preparatory 
step  to  the  first  stage  of  pneumonia,  being  indeed  but  the  first  degree  of 
that  disease,  it  is  plain  that  at  the  point  of  contact  of  these  two  morbid 
states,  it  will  be  no  longer  possible  to  find  any  difference  between  them, 
either  in  their  symptoms,  or  their  morbid  anatomy.  But  in  the  perfect 
form  of  either,  they  are  distinguished  by  the  difference  between  the 
humid  ronchus  with  continuous  bubbles  and  the  primary  crepitant 
ronchus,  by  the  absence  of  the  febrile  state  and  the  humid  viscid  cha- 
racter observed  in  congestion,  lastly  by  the  difference  of  the  sputa. 

2".  From  acute  capillary  bronchitis  in  its  first  stage. — The  diminution 
of  the  respiratory  murmurs  is  less  in  bronchitis  than  in  congestion.  Its 
ronchus  is  different  from  the  humid  ronchus  with  continuous  bubbles 
(see  chap.  II.  art.  XI.);  the  viscid  humid  character  of  congestion  is 
replaced  in  it  by  the  character  of  dryness  and  hardness ;  some  sibilant 
ronchi  are  audible  here  and  there ;  there  is  no  expectoration  and  the 
febrile  state  is  well  marked.  Active  sanguineous  congestion  is  rarely 
double  ;  it  may  exist  in  any  part  of  the  chest ;  capillary  bronchitis^  is 
always  double;  its  signs  seldom  exist  except  in  the  infero-posterior 
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regions.  This  differential  diagnosis  Ijecomes  in  some  cases  very  difficult: 
in  fact,  intense  capillary  broncliitis  is  often  accompanied  by  considerable 
sanguineous  congestion  of  the  posterior  depending  parts  of  the  lungs* ; 
in  this  case,  the  signs  of  the  two  affections  are  combined,  and  we  generally 
come  to  suspect  the  existence  of  both.  In  the  second  stage  of  bronchitis, 
the  differential  signs  between  the  two  affections  are  numerous :  there  is 
the  absence  of  diminution  of  the  respiratory  murmurs,  the  difference  of 
the  ronchi,  the  localization  of  the  signs  of  congestion  and  the  universality 
of  those  of  bronchitis,  the  different  course  of  the  two  diseases. 

3°.  Passive  oedema  of  the  lungs. — The  exclusive  seat  of  passive 
pulmonary  cederaa  at  the  base  of  the  lungs,  its  existence  in  both  sides  at 
once,  the  influence  of  the  decubitus,  of  the  patient  on  its  position,  the 
characters  of  the  ronchus  that  accompanies  it,  the  absence  of  the  viscid 
character,  the  circumstances  in  which  it  is  observed,  are  quite  sufficient 
to  distinguish  it  from  congestion. 

4°.  With  respect  to  acute  oedema  of  the  lungs,  the  differential  diagnosis 
of  it  from  congestion  must  be  very  difficult :  the  absence  of  the  humid 
continuous  ronchus,  the  peculiar  course  of  the  affection,  the  manifestation 
of  serous  congestion  in  other  parts  besides  the  lungs,  are  the  only  differ- 
ential signs  upon  which  we  can  reckon.  But  we  must  not  forget  that 
acute  pulmonary  oedema  is  a  very  rare  disease,  and  that  it  is  in  general 
accompanied  with  fever,  whilst  sanguineous  congestion  is  tolerably  fre- 
quent, and  when  simple  is  unattended  by  fever. 

5°.  Activa  and  passive  sanguineous  congestions  of  the  lungs. — Parallel 
between  them. — The  one  is  obedient  to  physical  influences  and  is  modified 
by  the  mode  in  which  the  patient  lies  and  the  depending  position  of  the 
parts  ;  the  other  is  only  influenced  by  the  laws  of  the  temporary  organic 
distui-bance  that  has  invaded  the  circulating  system  and  directed  its  force 
upon  the  lung  in  particular. 

The  one  is  developed  in  the  most  asthenic  states  of  the  economy  and 
only  appears  in  the  depending  parts  of  the  lungs ;  the  other  is  developed 
essentially  in  sthenic  states,  and  may  occur  in  any  part  of  these  organs. 

The  one  is  produced  slowly,  remains  long  stationary,  and  is  not 
resolved  but  with  the  greatest  difficulty.  The  other  is  usually  sudden  in 
its  invasion,  rapid  in  its  course,  and  rapidly  removed  when  suitably 
treated. 

Active  sanguineous  congestions  of  other  viscera,  especially  of  the  brain, 
often  accompany  active  congestion  of  the  lungs,  but  scarcely  ever  the 
passive  congestion  of  these  organs. 

The  one  is  the  result  of  those  circumstances  that  produce  excitement 
of  the  circulatory  movements ;  the  other  of  those  that  enfeeble  them. 

Active  pulmonary  congestion  is  to  the  passive  form,  what  ordinaiy  cere- 
bral congestion  is  to  the  cerebral  congestion  produced  by  some  obstruction 

•  Autopsies  made  in  the  acute  period  of  capillary  bronchitis  complicated  with  pneu- 
monia of  one  of  the  lungs. 
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to  the  return  of  the  blood  by  tlie  jugulars.  The  active  congestion  seems 
to  be  essentially  arterial,  the  passive  essentially  venous,  as  well  in  the 
lungs  as  in  the  brain. 

They  differ  in  their  local  symptoms  as  in  their  general  aspect.  In 
passive  congestion  the  ronchus  is  large  and  very  humid  ;  it  resembles  the 
ordinary  mucous  ronchus  ;  it  exists  both  in  inspiration  and  expiration ; 
the  humid  character  of  the  respiratory  murmurs  is  somewhat  coarser ;  it 
seems  as  if  respiration  took  place  in  a  muddy  liquid  ;  the  sound  on  per- 
cussion is  usually  very  obscure;  the  vocal  vibration  is  lost  in  these 
points ;  we  sometimes  hear  slight  bronchial  character,  which  depends  on 
a  commencement  of  splenization  ;  if  the  ear  be  applied  to  the  patient's 
mouth  we  hear  the  fine  bubbling  ronchus,  described  elsewhere  as  the 
bucco-pharyngeal  ronchus ;  there  is  none  of  that  peculiar  feel  of  stufi&ng 
in  the  chest  mentioned  in  the  description  of  active  congestion ;  the 
expectoration  is  catarrhal  or  sometimes  indeed  of  a  brick-red  colour, 
which  is  quite  peculiai". 

Invasion  In  six  of  my  cases  of  active  pulmonary  congestion,  the 

attack  was  abrupt  and  rapid,  as  in  cerebral  congestion ;  it  Avas  the 
apoplectic  stroke  of  the  lung:  sudden  and  considerable  oppression,  a 
sense  of  stuffing  and  dilRculty  of  bi*eathing,  feeling  of  general  fullness, 
usual  local  symptoms,  and  then  a  state  of  general  uneasiness,  of  agitation, 
of  lassitude.  But  the  disease  did  not  begin  in  this  way  except  when  it 
was  free  from  all  complication.  In  the  majority  of  eases,  the  symptoms 
of  congestion  appeared  after  some  days  of  previous  indisposition.  In 
some  instances,  sanguineous  congestion  of  several  viscera  existed 
together  ;  for  some  time  one  or  other  alternately  had  the  ascendant ;  but, 
after  several  alternations  of  this  kind,  the  signs  of  pulmonar'y  congestion 
appeared  and  attained,  at  the  expense  of  tlie  rest,  marked  pre-eminence 
and  permanence. 

Forms,  course,  duration. — Active  sanguineous  congestion  of  the  lungs 
appears  under  two  principal  forms,  and  its  course  is  different  in  each ; 
1".  in  one,  the  determination  to  the  lung  is  the  result  of  some  organic 
change  going  on  there.  In  this  case  the  determination,  like  its  cause,  is 
steady,  slow,  gradual.  2".  In  the  other  form,  on  the  contrary,  where 
nothing  in  the  lung  keeps  up  the  determination,  where  it  is  influenced  by 
no  law  but  the  kind  of  momentary  irregularity  into  which  the  circulation' 
happens  to  be  thrown,  it  is  abrupt,  rapid,  changeable,  passing  by  starts 
from  one  point  to  another ;  in  a  word,  it  exhibits  the  character  of  the 
disorder  upon  which  it  depends. 

The  duration  of  this  affection  is  in  general  dependant  on  the  form  in 
which  it  appears.  It  is  usually  between  10  and  15  days,  when  the  con- 
gestion is  of  the  second  form  and  quite  free  from  complication  ;  its  dura- 
tion is  much  more  considerable  and  extremely  variable  when  any  compli- 
cation, especially  organic  disease  of  the  lung,  exists. 

Terminations. — We  have  recognised  three  modes  of  termination ; 

M  2 


1G4 


ASSEMBLAGE  OF  SOUNDS  OUSEHVED  IN  EACH 


r.  htcmorrhage;  2".  pneumonia  ;  3°.  resolution.  Reasoning  from  analogy 
we  may  admit  a  fourth,  consecutive  organic  formations ;  but,  in  the 
actual  state  of  science,  we  cannot  say  any  thing  of  the  forms  or  the 
nature  of  these  organic  alterations,  whicli  indeed  we  only  admit  as 
possible. 

1°.  Hajraorrhagic  congestion  may  occur  in  two  different  forms  :  some- 
times it  bursts  forth  in  the  midst  of  the  pulmonary  tissue,  which  it  breaks 
up  as  it  would  the  brain, — this  is  pulmonary  apoplexy ;  sometimes  it 
tends  to  resolution  by  a  sanguineous  exhalation  on  the  surface  of  the 
bronchi, — this  is  bronchial  hfemorrhage.  Sometimes  also  both  effects  are 
combined ;  this  almost  always  occurs  in  pulmonary  apoplexy. 

2\  Active  sanguineous  congestion  of  the  lung,  if  left  to  itself,  does  not 
necessarily  terminate  in  pneumonia,  as  one  might  be  disposed  to  think : 
pneumonia  is  only  one  of  its  natural  modes  of  termination ;  it  seems, 
indeed,  to  be  the  most  common,  for  it  took  place  in  11  of  my  23 
cases.  It  is  probable  that  pneumonia  is  always  preceded  by  the  signs  of 
active  sanguineous  congestion,  and  that  if  these  have  not  been  as  yet 
described,  this  arises,  as  well  from  our  seldom  having  an  opportunity  of 
seeing  the  disease  in  its  earliest  phases,  as  from  the  delicacy  of  these 
signs,  and  the  auscultatory  experience  requisite  to  detect  them. 

On  two  occasions,  while  entrusted  for  a  time  by  M.  Andral  with  the 
care  of  the  wards  St.  Leon  and  St.  Michael  at  la  Pitie,  I  made  the  fol- 
lowing experiment,  as  harmless  for  the  patients  as  conclusive  of  the 
question  at  issue.    Two  patients,  of  nearly  the  same  strength,  the  same 
habit  of  body,  and  almost  the  same  age,  were  admitted  to  hospital ;  I 
recognized  in  both  the  signs  of  pulmonary  congestion ;  they  were  like- 
wise recognized  by  the  students ;  I  directed  one  to  be  bled,  and  the  other 
to  have  merely  some  demulcent ;  stating  at  the  same  time  that  the  signs 
of  congestion  would  probably  have  disappeared  in  the  first  on  the  follow- 
ing day,  and  in  the  second  be  changed  into  those  of  pneumonia.  The 
next  day,  in  fact,  the  one  that  had  been  bled  had  scarcely  a  trace  of  the 
signs  remarked  the  day  before  ;  while  every  one  could  recognize,  in  the 
case  left  to  itself,  the  signs  of  pneumonia  (crepitant  ronchus,  bronchial 
respiration,  rusty-coloured  sputa,  &c.)     A  second  opportunity  occurred 
for  repeating  the  same  experiment  in  nearly  similar  conditions:  the 
result  was  precisely  the  same.    Amongst  the  students,  those  who  were 
practised  in  auscultation  recognized  themselves  a  marked  difference 
between  the  symptoms  of  congestion  and  those  of  the  pneumonia  that 
followed  it.    There  was  no  difficulty  in  arresting  the  pneumonia  thus 
developed  under  our  eyes.    It  is  easy  to  see  what  advantage  we  may 
gain  in  practice  from  a  knowledge  of  the  signs  and  course  of  active  san- 
guineous congestion  of  the  lungs.    In  those  cases  of  mine  where  the 
congestion  was  transformed  into  pneumonia,  it  was  in  general  about  the 
7th  day  of  the  congestion  that  this  transformation  took  place. 

3°.  Active  sanguineous  congestion  of  the  lung  is  a  distinct  disease,  in- 
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dependent  of  every  otlier,  having  its  peculiar  course,  duration,  symptoms 
and  modes  of  termination.  The  termination  by  resolution  was  the  most 
frequent  in  my  cases ;  it  takes  place  by  a  successive  degradation  and 
gradual  disappearance  of  the  symptoms.  This  degradation  and  disap- 
pearance occur  in  the  following  manner :  the  bubbles  of  the  ronchus  be- 
come more  humid,  more  voluminous,  less  frequent ;  then  they  cease. 
The  humid  character  of  the  respiration  becomes  less  and  less  marked,  and 
so  disappears.  The  respiratory  murmurs  increase  continually,  pass  soon 
the  normal  standard,  and  assume  the  exaggerated  character  in  the  very 
place  in  wliich  they  wei-e  diminished.  The  phenomena  furnished  by  the 
sense  of  touch  and  by  percussion  disappear  first ;  those  derived  from  aus- 
cultation last. 

Prognosis. — No  very  unfavourable  prognosis  is  connected  with  this 
affection,  when  it  is  simple.  If  it  circumscribe  a  pneumonia,  and  if  it 
spread  in  the  same  direction  in  which  the  pneumonia  has  successively 
advanced,  the  pi-ognosis  becomes  very  serious,  because  this  indicates  the 
tendency  of  the  pneumonia  to  continue  to  extend.  In  phthisis  pulmo- 
nalis,  if  it  appear  very  often,  and  especially  if  it  persist  very  long  in  the 
same  place,  we  must  fear  hasmoptysis,  and  besides  we  will  have  reason  to 
think  that  the  organic  change  of  the  lung  is  become  both  more  severe  and 
more  rapid.  If  it  is  frequently  renewed  in  the  supero-anterior  regions  of 
the  chest,  and  if  a  suspicion  of  phthisis  is  created  by  other  circumstances, 
it  may  lead  us  to  presume  that  there  is  a  tendency  to  tuberculization  in 
those  parts,  or  that  it  has  already  commenced. 

Pathological  anatomy  The  exact  anatomical  characters  of  active  san- 
guineous congestion  of  the  lung  are  as  yet  undetermined.  An  accidental 
death  from  some  other  cause,  during  the  existence  of  a  pulmonary  con- 
gestion, can  alone  furnish  them ;  and  such  a  case  must  necessarily  be 
long  wanting.  One  of  my  patients  sank  rapidly  of  a  pneumonia,  which 
had  been  preceded,  in  every  point  it  successively  attacked,  by  active  san- 
guineous congestion  :  we  had  noted  carefully,  during  life,  the  parts  of  the 
chest  where  the  signs  of  congestion  and  the  signs  of  the  1st  or  2nd  stage 
of  pneumonia  existed  ;  at  the  autopsy  we  compared  the  anatomical  cha- 
racters of  these  different  points,  and  the  following  was  the  result : 


Congested  imrt. 

1°.  Floated  in  water,  half  above, 
half  below  the  surface. 

2".  Compressible  and  not  friable. 
Presenting  no  friability,  that  is, 
no  readiness  to  tear,  except  what 
depended  on  its  increased  density ; 
for  after  the  removal  of  much 
blood  by  washing  and  moderate 
pressure,  its  friability  disappcarctl . 


Inflamed  part. 

1°.  Sank  rapidly  to  the  bottom  of 

the  water. 
2°.  Incompressible  and  friable. 
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3°.  By  washing  and  compression, 
its  flaccidity,  its  resistance,  its 
elasticity,  and  its  normal  volume 
could  be  nearly  quite  restored. 

4°.  On  compression,  blood  some- 
what thick,  unmixed  with  puru- 
lent matter,  escaped  in  tolerably 
lai'ge  quantity ;  it  was  distinctly 
red,  and  divided  into  two  parts, 
one  molecular,  composed  of  the 
coloui-ed  particles  suspended  in 
the  other  part,  which  remained 
liquid. 

5°.  A  kind  of  semi-softness,  of  semi- 

flaccidity. 
6".  Vivid  redness  ;  air  bubbles  in 

considerable  quantity. 

7°.  No  granulations. 


3°.  It  was  impossible  to  obtain  the 
same  result  in  this  case. 

4°.  A  kind  of  sanio-purulent  liquid 
exuded  in  very  small  quantity  by 
compression :  a  marked  change,  a 
kind  of  organization  or  solidifi- 
cation of  the  blood  effused  or 
exhaled. 


5°.  Firm,  resistant,  solid. 

6°.  Dusky  i-edness,  approximating  a 
little  to  tan  colour ;  complete  ab- 
sence of  air. 

7°.  Reddish,  fleshlike  granulations, 
very  distinct. 


There  was  not  any  absolute  line  of  demarcation  between  the  two  parts ; 
an  insensible  degradation  of  the  preceding  characters  conducted  from  the 
one  to  the  other. 

The  pathological  appearances  given  in  the  first  column,  cannot  be  con- 
sidered as  exactly  the  type  of  active  sanguineous  congestion  of  the  lungs, 
because  they  must  necessarily  be  affected  by  the  proximity  of  the  pneu- 
monia, and  the  gradual  fusion  of  their  mutual  anatomical  characters.  I 
make  this  remark  in  order  to  anticipate  the  objections  that  may  be  made 
to  those  characters. 

Intimate  nature  of  the  disease. — Nothing  is  better  calculated  to  enable 
us  to  comprehend  the  intimate  nature  of  pulmonary  congestion,  in  its 
simple  state,  than  the  complete  absence  of  every  inflammatory  element. 
Hence  the  facility  with  which  it  appears  and  disappears,  its  duration  so 
brief  in  some  circumstances,  its  course  so  rapid,  so  capricious ;  for  ex- 
ample, when  it  alternates  with  congestions  of  other  viscera.  In  the  simple 
state  I  am  supposing,  the  disease  is  rather  a  modification  of  motion  than 
of  matter  ;  that  is,  of  the  forces  that  communicate  to  the  blood  its  natural 
impulse  and  direction,  than  of  the  organ  that  receives  the  blood,  or  of  the 
blood  itself.  Let  the  vicious  impulse  cease,  or  let  it  be  directed  upon 
another  organ,  and  the  lung  at  once  resumes  its  natural  state.  It  is  only 
when  this  determination  of  blood  to  the  same  tissue  is  very  often  re- 
peated, that  it  can  produce  in  its  functions  or  in  its  texture,  organic 
changes  more  or  less  profound.  In  support  of  what  I  have  said  as  to  tlie 
absence  of  any  inflammatory  element  in  active  sanguineous  congestion,  we 
may  remark  the  difference  between  the  blood  drawn  in  cases  of  simple 
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sano-uineous  congestion,  and  in  cases  complicated  with  pneumonia ;  in 
the  latter  it  always  presents  a  tolerably  thick  inflammatory  crust ;  in  the 
former  there  never  is  a  trace  of  this,  but  merely  the  large,  solid,  resisting 
clot,  with  little  sei-osity,  which  is  usually  met  in  patients  of  very  sanguine 
temperament,  who  have  had  recourse  to  bleeding  to  obviate  the  effects  of 
<reneral  plethora  and  cerebral  congestion. 

°  rre«<mn«— Studied  with  a  view  to  its  treatment,  active  sanguineous 
congestion  of  the  lungs  presents  very  different  indications,  according  as 
it  is°simple  or  compound.  It  presents  also  remarkable  differences  m  this 
respect,  according  to  the  nature  of  its  complications.  _ 

1°  General  bleeding  is  the  best  therapeutic  means  we  can  employ  in 
this  disease,  when  it  exists  in  the  simple  state;  it  is  that  which  has  sue- 
ceeded  best  with  me.  One  blood-letting  has  sometimes  been  sufficient  to 
dissipate  it ;  at  other  times  two  were  required.  The  congestion  may  re- 
appear several  times  in  succession,  notwithstanding  the  employment  of 
the  lancet.  In  the  majority  of  cases,  when  the  disease  is  quite  simple 
rest,  some  trifling  diluent  internally,  and  mustard  foot  baths  are  sufficient 
to  remove  it  in  a  very  short  time,  generally,  in  my  cases,  in  from  b  to  7 

^The  signs  of  general  plethora  and  excitement  that  existed  in  the  pa- 
tients treated  in  this  way,  disappeared  along  with  the  signs  of  puhnonary 
congestion;  aU  returned  gradually  and  quicldy  to  the  normal  state  ;  and 
yet  this  simple  treatment  did  not  diminish  the  mass  of  blood  ;  its  influence 
appeared  to  be  exercised  on  the  movement  by  which  this  fluid  was  agi- 
tated. This  is  another  reason  for  thinking  that  puhnonary,  like  other 
visceral  congestions,  consists  essentially  in  a  peculiar  disturbance  of  the 
circulation  of  the  blood,  without  any  alteration  either  in  this  fluid,  or  m 
the  tissues  to  which  it  is  determined.  An  augmentation  of  the  general 
mass  of  the  blood  is  apparently  very  favourable  to  the  developement  of 
partial  congestions;  but  by  itself  and  without  the  aid  of  the  precedmg 
cause,  it  can  only  produce  general  uniform  congestion,  that  is,  a  state  ot 
sanguineous  plethora;  and  indeed  in  all  my  cases  of  congestion,  in  which 
this°temperament  was  well  marked,  this  state  of  general  plethora  existed. 
But  partial  congestions  may  easily  occur  without  any  augmentation  oi  the 
mass  of  the  blood;  the  disturbance  of  the  circulation,  and  its  direction 
upon  a  single  point  are  sufficient  to  produce  them.  It  will  be  remem- 
bered, that  in  speaking  of  the  etiology  of  congestion,  I  said  it  manifested 
itself  chiefly  in  persons  of  very  sanguine  temperament,  but  that  it  might 
also  be  developed  in  individuals  of  an  entirely  different  constitution. 

2°.  When  congestion  is  complicated  with  pneumonia  or  any  other  attcc- 
tion,  the  treatment  belongs  to  the  latter,  and  hence  it  becomes  useless  to 

sneak  of  it.  .  , 

The  limits  of  this  work  do  not  pex-mit  me  to  give  more  than  two  cases 
of  active  pulmonaiT  congestion :  they  wiU  be  seen  at  the  end  ot  this 
chapter.  (30) 
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§  IV.  Passive  sanguineous  congestion  of  the  lungs. 

See  the  exposition  of  the  symptoms  given  at  page  1G2,  in  speaking  of 
active  sanguineous  congestion. 

§  V.  Pulmonary  apoplexy. 

It  seldom  happens  that  pulmonary  apoplexy  is  not  accompanied  by 
active  sanguineous  congestion.  In  this  case,  the  signs  of  congestion  are 
found  all  round  the  apoplectic  clot ;  and  we  then  recognize  the  following 
signs. 

1°.  Considerable  diminution  of  both  respiratory  murmurs  in  a  very 
limited  space.    In  some  cases  thei'e  is  almost  complete  cessation  of  them. 

2°.  AU  round  this  circumscribed  spot,  signs  of  active  pulmonary  con- 
gestion ;  a  little  farther  on  and  in  the  remainder  of  the  chest,  supple- 
mentary respiration,  more  distinctly  marked  the  nearer  we  approach  the 
affected  part. 

3°.  Considerable  obscurity  or  even  complete  dullness  on  percussion 
where  the  diminution  or  cessation  of  the  respiratory  murmurs  exists. 

4°.  Bronchoplionic  resonance  of  the  voice  in  the  same  place.  Diminu- 
tion of  the  vocal  vibration  is  also  sometimes  sensible. 

5°.  Expectoration  tinged  with  blood. 

6°.  Sensation  of  stuffing  and  of  great  difficulty  in  respiration, 
7°.  With  respect  to  the  crepitant  ronchus,  which  Laennec  has  described 
as  existing  at  the  seat  of  the  apoplectic  nucleus,  and  the  mucous  ronchus 
which  he  has  said  is  audible  at  the  root  of  the  lungs,  I  confess  that,  in  several 
cases,  which  on  autopsy  presented  one  ormoreajjoplectic  nuclei,  lonlyfound 
the  crepitant  and  mucous  ronchi  for  a  short  time  after  the  appearance  of  the 
htemoptysis,  and  observed  them  disappear  along  with  it ;  which  makes 
me  think  they  belong  rather  to  h£emoptysis  than  to  pulmonary  apoplexy. 
If,  at  the  same  period,  the  ear  be  applied  to  the  patient's  mouth,  we  have  the 
bucco-pharyngeal  ronchus  which  I  have  elsewhere  described. 

§  VL  Pneumonia. 

We  can  recognize  two  principal  forms  of  pneumonia:  acute  and 
clironic. 

I.  Acute  pneumonia — Sometimes  it  is  lobular;  this  is  the  form  in 
which  it  usually  appears  in  children.  Sometimes  it  occupies  uniformly 
a  greater  or  less  extent  of  the  jjulmonary  tissue. 

In  the  latter  case  we  have  the  following  signs  on  auscultation. 

1°.  In  the  first  stage,  diminution  of  the  inspiratory  and  expiratory 
murmurs,  which  are  reduced  to  4  or  2  and  1  ;  in  the  second  and  third 
stages,  complete  cessation  of  the  respiratory  murmurs,  which  are  replaced 
by  alterations  of  quality. 
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2*.  Alterations  of  quality  commencing  with  the  clear  character,  which 
appears  first  in  expiration  only,  extends  afterwards  to  inspiration,  and 
gradually  increases  till  it  becomes  well  marked  bronchial  character. 
During  the  period  of  resolution,  the  preceding  alterations  of  quality 
repass  successively,  in  their  gradual  decrease,  through  aU  the  degrees 
they  have  passed  over  in  their  period  of  increase,  and  do  not  disappear 
from  expiration  till  after  they  have  ceased  in  inspiration.  Complete 
correspondence  between  the  degree  of  disease  and  the  degree  of  alteration 
of  quality. 

3°.  Primary  crepitant  ronchus  appearing  in  the  first  stage ;  usually 
coexisting  with  the  lower  forms  of  alteration  of  quality ;  disappearing  in 
the  second  stage  when  the  higher  forms  of  these  alterations  appear; 
coexisting  with  inspiration  only  ;  appearing  to  change  during  the  third 
stage,  at  least  in  some  cases,  into  a  mucous  ronchus  with  humid,  rather 
voluminous  bubbles,  the  special  character  of  which  is  that  they  coexist 
with  inspiration  alone  ;  lastly,  at  the  period  of  resolution,  the  crepitant 
ronchus  appears  in  the  form  of  somewhat  larger,  more  humid  and  less 
regular  bubbles,  which  coexist  also  a  little  with  expiration. 

The  other  symptoms  are  well  known.  I  may  mention  among  them  the 
decrease,  sometimes  almost  complete  cessation,  of  the  vocal  vibration  at 
the  part  occupied  by  the  disease. 

In  central  pneumonia  it  often  happens,  notwithstanding  what  Laennec 
has  said,  that  aU  the  local  signs  are  wanting,  and  that  we  have  nothing  to 
guide  us  in  our  diagnosis  but  the  characters  of  the  sputa,  and  the  general 
symptoms.  I  have  myself  seen  5  or  6  cases  of  this  kind.  MM.  Andral*, 
Louis  Chomelf,  &c.  have  often  observed  this  absence  of  local  phe- 
nomena in  central  pneumonia. 

In  lobular  pneumonia  we  find  on  auscultation  :  1°.  Exaggeration  of 
both  murmurs  (supplementary  respiration)  affecting  expiration  much 
more  than  inspiration.  Sometimes  we  even  find,  in  the  same  patient,  and 
in  the  same  parts,  diminution  of  the  inspiratory  and  augmentation  of  the 
expiratory  murmur.  These  characters  diminish  and  disappear  in  pro- 
portion as  we  recede  from  the  point  where  the  pneumonia  exists. 

2°.  Expiration  usually  presents  the  clear,  blowing  quality.,  sometimes  a 
very  slight  degree  of  the  bronchial,  but  in  general  the  alteration  of 
quality  goes  no  farther. 

3°.  Occasionally  we  meet  here  and  there,  towards  the  end  of  inspu-a- 
tiou  only,  some  scattered,  inconstant  bubbles  of  the  primary  crepitant 
ronchus. 

4".  No  change  is  perceptible  in  the  sound  on  percussion,  nor  in  the 
vocal  vibration. 

II.  Chronic  ■pneumonia. — Many  persons  have  questioned  the  existence 

♦  Auscultation  mediate,  edit,  do  1837,  notes  dcs  pages  350,  353. 
t  Cliniquc  raedicale  dc  la  Pitic,  aiinec  1836. 
X  Diet,  dc  Medccinc,  eu  21  vol.  t.  17,  p.  227. 
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of  chronic  pneumonia ;  some  have  admitted  it,  but  as  an  exceedingly  rare 
affection.  M.  Andral*  considers  it  much  less  rare  than  is  generally  sup- 
posed. My  observations  at  the  bed-side,  and  my  researches  in  patho- 
logical anatomy,  are  quite  favourable  to  the  latter  opinion. 

1°.  As  anatomical  characters,  I  would  refer  to  the  chronic  indurations 
of  the  pulmonary  tissue  with  considerable  increase  of  its  density  and 
resistance,  fawn-coloured,  greyish,  or  of  a  dirty  white,  which  we  find  in 
one  or  more  lobules,  or  perhaps  in  a  considerable  part  of  a  lobe,  especially 
in  the  summits  ;  I  would  refer  also  to  that  clironic  induration,  of  a  deep 
red  colour,  with  increased  resistance  of  the  tissue  of  the  lung,  a  kind  of 
carnification  of  it ;  I  would  lastly  refer,  with  M.  Andral,  to  those  llackish 
indurations,  called  melanosis,  and  which,  like  the  preceding,  are  chiefly 
met  in  persons  who  have  been  subject  to  chest  affections. 

As  symptoms  I  would  mention  the  following:  1°.  Diminution  of 
inspiratioTa,  more  marked  in  proportion  as  the  induration  is  more  com- 
plete, more  extensive,  and  as  it  occupies  more  uniformly  the  mass  of  the 
pulmonaiy  tissue  where  it  is  situated :  this  diminution  of  inspiration 
sometimes  descends  as  low  as  1  or  2.  Augmentation  of  expiration,  more 
marked  in  proportion  as  this  densification  is  more  complete,  more 
extensive  and  less  uniform  ;  that  is,  the  inspiratory  murmur  is  less  dimi- 
nished, the  expiratory  more  increased,  in  proportion  as  thei-e  are  more 
lobules  of  healthy  tissue  in  the  midst  of  the  diseased  ones ;  and  vice  versa. 
The  expiratory  murmur  even  suffers  a  marked  diminution  both  in  dura- 
tion and  intensity  when  the  induration  occupies  uniformly  the  entire 
thickness  of  a  lobe  of  the  lung. 

2°.  Alterations  of  quality,  more  marked  in  expiration  than  in  inspira- 
tion, proportional  in  degree  to  the  degree  and  uniformity  of  the  puknonaiy 
induration ;  slight,  sometimes  even  inappreciable,  when  many  sound 
lobules  are  enclosed  among  the  affected  ones  ;  these  alterations  of  quality 
are  always  proportionally  less  considerable  than  in  acute  pneumonia. 

3°.  Character  of  hardness,  of  dryness,  of  great  difiiculty  of  production 
in  the  respiratory  murmurs,  a  character  which  is  very  distinct,  especially 
when  no  alteration  of  quality  has  yet  taken  place. 

4°.  Distinct  bronchophony. 

5°.  Bi'oncliial  cough. 

6°.  Sounds  of  the  heart  more  distinctly  heard  at  the  place  where  the 
preceding  signs  are  observed. 

7°.  More  or  less  diminution  of  the  sound  on  percussion. 
8°.  Diminution  of  the  vibration  of  the  voice. 

9°.  When  chronic  pneumonia  exists  at  the  top  of  the  lung,  and  occupies 
so  much  of  it  as  to  have  produced  sensible  atrophy  of  that  part  of  the 
organ,  there  may  be  a  diminution  of  the  volume  of  the  corresponding  top 
of  the  chest,  a  diminution  of  the  partial  movements  of  this  side,  and  sink- 
ing in  of  the  spaces  above  and  below  the  clavicle. 

•  Auscult.  Med.  ed.  1837,  vol.  J,  p.  586. 
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Sometimes  chronic  bronchitis  and  a  habitual  cough,  a  feeling  of  uneasi- 
ness, of  stuffing,  of  obstruction  within  the  chest,  coexist  with  the  pre- 
ceding signs.  As  far  as  I  have  observed,  there  rarely  exists  any  obvious 
deterioration  of  the  patient's  health  ;  more  rarely  still  do  we  see 
symptoms  of  hectic  fever,  if  the  chronic  pneumonia,  such  as  I  have  above 
described  it,  in  its  three  principal  anatomic  forms,  be  perfectly  free  from 
complication  with  tubercles  or  any  other  affection.  (31) 

§  VII.  Chronic  indurations  of  the  lung. 

All  that  I  have  just  said  on  the  symptomatology  of  chronic  pneumonia  is 
perfectly  applicable  to  every  pulmonary  induration,  whatever  be  its  nature, 
which  presents  pretty  nearly  the  same  anatomical  conditions.  The  signs  I 
have  pointed  out  being  physical  signs,  it  is  obvious  that  they  must  be 
nearly  similar;  such  is  in  fact  the  result  of  clinical  observation.  It  is  only 
certain  forms  of  these  organic  alterations,  such  as  tubercular  infiltration, 
and  certain  modifications  of  the  primary  physical  conditions  resulting 
from  the  progress  of  the  malady,  that  can  produce  variations  of  the 
symptoms :  such  are,  in  phthisis,  the  pulmonary  crumpling  sound,  the 
dry  and  humid  crackling  ronchi,  the  cavernulous  and  gurgling  ronchi, 
the  cavernous  and  amphoric  respiration. 

So  too  the  decline  of  the  patient,  the  existence  or  non-existence  of  the 
symptoms  of  hectic  fever,  the  degree  and  progress  of  these  symptoms  do 
not  depend  upon  the  form,  upon  the  extent  of  the  foreign  body  deposited 
in  the  lung,  upon  the  physical  fact,  but  upon  the  nature  of  the  alteration 
which  constitutes  this  physical  fact,  and  the  organic  dispositions  in  which 
it  finds  the  patient. 

§  VIII.  Phthisis  pulmonalis. 

The  signs  of  the  2nd  and  3rd  stages  of  phthisis  are  so  weU  known  that 
I  will  not  stop  to  notice  them.  Hereafter  I  will  enter  into  a  detailed 
account  of  every  thing  that  may  serve  to  determine  the  first  stage  (see 
2nd  part  and  especially  chap.  vi.).  For  the  present  I  will  only  give  a 
succinct  summary  of  the  signs  furnished  by  auscultation,  percussion, 
touch,  inspection,  and  the  morbid  sensations  of  the  patient,  in  establishing 
the  connexion  between  this  first  stage  and  the  succeeding  ones. 

1".  Diminution  of  the  duration  and  intensity,  but  especially  of  the 
duration  of  the  inspiratory  murmur,  v;hich  may  fall  to  4  and  even  2. 

2°.  Augmentation  of  the  intensity  and  duration  of  the  expiratory  mur- 
mur, which  may  rise  even  to  20. 

3°.  Rough,  hard,  dry,  difficult  character  in  the  murmurs,  but  especially 
in  the  inspiratory. 

4°.  Alterations  of  quality,  appearing  first  in  expiration,  spreading 
afterwards  to  inspiration,  preserving  greater  intensity  in  the  former,  and 
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passing  successively  through  all  the  alterations  of  quality,  from  the  clear 
to  the  amjihoric  character. 

5".  Pulmonary  crumpling  murmur  or  ronchus,  coexisting  almost  ex- 
clusively with  inspiration. 

6°.  Dry  crackling  ronchus,  coexisting  almost  exclusively  with  inspira- 
tion, and  passing  successively  into  the  humid  crackling,  the  cavernulous, 
and  cavernous  ronchi,  which  occupy  more  and  more  equally  both  inspi- 
ration and  expiration. 

7°.  Bronchophony  more  or  less  intense. 

8°.  Bronchial  cough  more  or  less  marked. 

9°.  Transmission  of  the  sounds  of  the  heart  through  the  tuberculated 
part  of  the  lung. 

10°.  Sound  on  percussion  over  this  part  more  obscure.  Feeling  of 
greater  resistance  to  the  finger ;  sometimes  even  complete  dullness  on 
percussion. 

11°.  Diminution  of  the  vocal  vibration. 

12°.  Diminution  of  the  partial  movements  of  the  upper  parts  of  the 
chest ;  diminution  of  their  volume  ;  sinking  in  of  the  spaces  above  and 
below  the  clavicle. 

In  general  these  different  symptoms  express  by  their  degree,  the 
different  and  successive  degrees  through  which  the  tubercular  infiltration 
and  the  process  of  softening  pass.  They  are  usually  more  marked  on  one 
side  than  the  other,  have  their  special  seat  in  the  superior  parts  of  the 
chest,  and  more  peculiarly  in  the  subclavicular  regions. 

13°.  Feeling  within  the  chest  of  restraint,  of  difiiculty  in  respiring,  of 
annoyance  from  speaking  or  coughing,  sometimes  even  of  pricking  or 
shooting  pains.  These  morbid  sensations  are  usually  more  marked  on 
one  side  of  the  chest,  where  the  tuberculization  is  more  advanced. 

For  the  other  symptoms,  their  different  combinations,  &c.  see  hereafter 
my  special  researches  on  the  diagnosis  of  the  first  stage  of  phthisis 
(2nd  part). 

§  IX.  Gangrene  op  the  lung. 

Amongst  the  cases  of  gangrene  of  the  lung  that  I  have  observed,  I  find 
only  one  that  includes  a  sufficiently  detailed  account  of  the  auscultatory 
signs,  from  the  appearance  of  the  gangrene  to  its  resolution,  and  during  its 
entire  duration.  The  following  are  the  symptoms  observed  in  this  case*. 

1°.  Some  days  previous  to  the  manifestation  of  the  gangrenous  odour 
in  the  sputa  and  of  the  general  symptoms  of  gangrene,  we  recognized  all 
the  symptoms  of  active  sanguineous  congestion  in  its  most  intense  form. 
These  symptoms  existed  in  the  middle  third  of  the  posterior  part  of  the 
right  lung.  Some  traces  of  sonorous  and  sibilant  ronchi  were  combined 
with  them. 

♦  No.  5,  St.  Micliaol's  Ward,  cax-e  of  M.  Andial,  hospital  dc  la  Pitic,  1B36. 
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2".  Afterwards,  when  the  general  symptoms  of  gangrene  and  the  gan- 
grenous odour  of  the  expectoration  appeared,  the  signs  of  congestion 
extended  far  beyond  their  former  limits,  and  at  the  same  time  we 
observed  that  in  the  place  where  they  had  appeared,  and  where  they 
always  maintained  their  maximum  intensity,  the  viscid  humid  character 
greatly  increased,  the  bubbles  of  the  congestive  ronchus  became  larger, 
more  humid  and  more  numerous,  bronchophony  was  here  more  distinct, 
while  sonorous  and  sibilant,  mixed  with  mucous  ronchi,  were  audible  in 
the  same  side  of  the  chest,  in  front,  and  scarcely  at  all  in  the  opposite 
side.  As  long  as  the  gangrenous  odour  of  the  sputa,  which  was  intense, 
continued,  as  long  as  the  brownish  red  colour  of  the  expectoration  and 
the  general  state  of  the  patient  favoured  the  opinion  of  the  continuance 
of  the  gangrene,  the  symptoms  remained  nearly  the  same ;  they  were 
only  a  little  more  or  a  little  less  distinct ;  at  length  the  signs  of  gangrene 
disappeared,  and  with  them,  slowly,  gradually,  all  the  local  phenomena. 
These  followed  in  their  disappearance  the  same  course  as  in  the  termina- 
tion by  resolution  of  active  sanguineous  congestion  of  the  lungs. 

ARTICLE  III. 
NERVOUS  DISORDERS  OF  THE  RESPIRATORY  ORGANS. 

Under  this  title  I  include  that  rather  numerous  class  of  cases  in  which 
we  observe  more  or  less  disturbance  of  the  respiratory  murmurs  and  move- 
ments, without  any  structural  lesion  whatever  of  the  respiratoiy  organs  that 
we  can  connect  with  this  functional  disorder.  I  wiU  not  here  enter  at  aU 
into  the  consideration  of  the  causes  that  produce  these  disorders,  or  of  the 
intimate  nature  of  these  maladies.  Whether  they  depend  on  a  greater  want 
of  hgematosis  at  certain  times ;  on  a  peculiar  excitation  of  the  nervous  sys- 
tem of  the  lung  ;  on  the  irritation  of  this  organ  by  blood  more  or  less  rich 
than  ordinary,  or  modified  in  some  of  its  elements  ;  on  spasm  of  the  mus- 
cular fibres  of  the  bronchial  system ;  on  a  peculiar  expansive  and  con- 
tractile power  in  the  air  cells  ;  on  a  convulsive  state  of  the  muscles  of  the 
glottis,  or  of  those  of  the  chest ;  on  a  sort  of  influence  of  irritation,  &c.*  ; 
whether  they  depend  on  one  or  other  of  the  preceding  causes,  is  of  little 
importance  in  the  question  I  am  considering,  and  perhaps  also  in  practice, 
which  derives  but  little  advantage  from  aU  these  purely  theoretical  con- 
siderations. With  a  view  to  the  subject  of  auscultation,  all  these  affec- 
tions are  divisable  into  two  classes:  1".  The  effect  of  one  class  is  to  di- 
minish the  respiratory  murmurs ;  2°.  that  of  the  other  is  to  increase  them. 
These  two  classes  correspond,  the  second  to  the  asthma  'with  puerile 
respiration,  and  the  first  to  the  spasmodic  asthma  of  Laennec.     The  first 

•  The  reader  will  find  all  these  opinions  scattered  through  different  works,  and 
nearly  all  brought  together  in  the  edition  of  Laennec  by  M.  Andral,  2nd  vol. 
p.  3Co  to  400. 
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gives  I'ise  to  by  far  the  most  alarming  train  of  symptoms,  and  sometimes 
places  the  patient  in  imminent  danger  of  asphyxia ;  whilst  the  second  only 
produces  respiratory  movements  much  deeper,  more  frequent,  irregular, 
and  rendered  painful  by  the  continual  effort  with  which  they  are 
accompanied. 

I.  In  the  first  case,  the  respiratoiy  motions  have  the  character  which 
has  been  designated  convulsive.  The  murmurs  and  the  movements  are 
in  an  inverse  ratio  to  each  other.  The  latter  are  produced  by  a  very 
powerful  effort,  and  the  former  are  scarcely  audible;  they  are  even 
in  general  less  perceptible,  in  proportion  as  the  thoracic  movements  are 
more  convulsive  and  more  energetic.  There  is  also  an  alteration  of  the 
rhythm  of  the  murmurs  as  of  the  movements:  the  murmur  is  some- 
times suddenly  arrested  in  its  course.  But  the  most  common  auscultatory 
character  of  this  kind  of  affection  is  the  great  diminution  or  even  com- 
plete cessation  of  both  respiratory  murmurs  ;  sometimes  we  see  them 
separate  from  each  other,  and  the  inspiratory  alone  or  the  expiratory 
alone  cease  to  exist,  while  the  other  continues  unchanged,  or  is  even 
exaggerated.  In  the  latter  case  it  is  generally  the  inspiratory  murmur 
that  is  diminished,  Avhile  the  expiratory  is  natural  or  increased.  The 
j  irking  character  of  the  respiratory  munnurs  belongs  also  peculiarly  to 
this  fii-st  class  of  nervous  disorders  of  the  respiratory  organs. 

II.  In  tbe  second  class  there  is  merely  exaggeration  of  the  respiratory 
mui'murs.  Inspiration  and  expiration  still  more  are  greatly  augmented 
in  duration  and  intensity.  But  this  exaggeration  is  not  regular  and 
uniform,  as  in  supplementary  respiration ;  on  the  contrary,  it  is  charac- 
terized by  irregularity,  differing  from  itself  each  moment,  and  sometimes 
alternating  with  diminution.  Thus  these  two  classes  of  disease  are  not 
separated  by  any  difference  in  their  nature  that  must  always  keep  them 
isolated  from  each  other.  Their  effects  alone  differ,  their  nature  is  the 
same  :  it  is  the  same  cause  that  acts  in  each  case ;  but  tliis  cause,  which 
consists  in  a  disturbance  of  the  nervous  system,  acts  sometimes  in  one 
direction  and  sometimes  in  another ;  sometimes  through  its  agency,  the 
air  penetrates  the  respiratory  system  with  more  force  and  frequency : 
sometimes,  on  the  other  hand,  it  is  only  admitted  with  difiiculty,  very 
imperfectly  or  is  even  completely  excluded  ;  but  in  either  case  it  stamps 
its  peculiar  character  of  disorder  and  irregularity  both  on  the  respiratory 
movements  and  murmurs. 

ARTICLE  IV. 
DISEASES  OF  THE  PLEURA. 

All  the  affections  of  the  pleura  that  are  capable  of  producing  auscul- 
tatory phenomena,  may  be  included  in  the  history  of  pleurisy  and  pneu- 
mothorax. 
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§  I.  Pleurisy. 

Considered  with  a  view  to  the  phenomena  furnished  by  auscultation, 
pleurisy  may  be  divided  into  4  principal  forms:  1°.  dry  pleurisy ;  2". 
pleurisy  with  recent  pseudo-membranous  secretion;  3°.  pleurisy  with 
liquid  effusion ;  4°.  pleurisy  with  old  false  membranes  surrounding  the 
lung. 

I.  Drr/  pleurisy  We  sometimes  find,  in  persons  who  have  sunk 

rapidly  under  acute  diseases,  the  pleura,  the  pericardium,  the  arachnoid, 
or  even  the  peritoneum,  quite  diy  in  parts,  sometimes  over  a  large  extent 
of  surface,  sometimes  here  and  there  in  scattered  spots.  It  is  the  same 
dry  and  somewhat  withered  aspect  which  these  membranes  present  when 
they  have  been  exposed  for  a  short  time  to  hot  air.  Instead  of  the 
smooth,  polished  surface,  soft  and  somewhat  moist  to  the  touch,  that 
characterizes  them  in  their  normal  state,  they  are  dull  and  lustreless,  diy 
and  rather  hard.  A  slight  pseudo-membranous  deposit  of  an  opaline  hue, 
which  we  sometimes  find  on  other  parts  of  the  same  serous  surfaces,  and 
the  symptoms  of  pleurisy,  of  peritonitis,  &c.  that  existed  during  life, 
usually  prove  the  nature  of  this  alteration.  This  slight  dryness  of  the 
serous  surfaces  may,  however,  exist  alone  and  independently  of  the 
pseudo-membranous  deposite  that  sometimes  accompanies  it.  I  have  had 
opportunities  of  examining  persons  who  died  during  the  height  of  an 
attack  of  acute  articular  rheumatism,  and  of  observing  the  same  anatomi- 
cal fact  with  respect  to  the  serous  membranes  of  some  of  their  joints. 
Experiments  made  on  animals  give  the  same  result.  In  short  every 
thing  authorizes  the  opinion  :  that  this  peculiar  alteration  of  the  articular 
and  visceral  serous  surfaces  is  one  of  the  forms  of  inflammation.  The 
conditions  under  which  the  autopsies,  that  I  rely  on,  were  made,  and 
many  other  circumstances  which  I  think  it  useless  to  mention,  are  incon- 
sistent with  the  opinion,  that  this  alteration  is  a  mere  cadaveric  effect : 
the  symptoms  observed  during  life  would  in  themselves  be  sufficient  to 
make  us  reject  it. 

In  cases  of  pleurisy  of  this  kind,  I  have  recognized,  by  auscultation,  at 
the  parts  of  the  chest  where  the  pleura  was  subsequently  found  as  I  have 
described  it,  1°.  a  very  slight,  superficial  sound,  like  that  produced  by 
passing  the  finger  more  or  less  forcibly  over  a  dry  and  smooth  surface,  or 
rather  by  making  two  thin  leaves  of  paper  glide  upon  each  other.  M. 
Reynaud  was  the  first  to  point  out  this  form  of  pleurisy,  and  he  has 
described  this  slight  sound  by  the  name  of  grazing  (frolement).  2°.  The 
respiratory  murmurs  suffer,  in  dry  pleurisy,  no  diminution  from  their 
normal  standard*,  no  change  of  the  characters  that  constitute  their 

*  We  must  except  cases  where  there  is  pain  of  the  side.  In  these  cases  there  is 
diminution  of  the  inspiratory  murmur,  but  this  diminution  depends  on  nervous  influence, 
and  not  on  a  physical  obstacle  to  the  dilatation  of  the  lung. 
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nature.  They  are  the  same  as  usual ;  the  only  morbid  character  they 
present,  is  the  friction  sound,  which  in  general  coexists  with  inspiration 
only. 

II.  Vlmrisy  with  pseudo-membranous  deposites  If  inflammation  of  the 

pleura  has  produced  a  pseudo-membranous  layer  of  no  great  tliickness  on 
its  surface,  we  find  at  the  part  occupied  by  this,  slight  diminution  of  the 
intensity  and  duration  of  the  inspiratory  murmur,  which  sinks  to  6  or  8 ; 
and  on  the  contraiy,  slight  augmentation  of  the  expiratory,  wliich  may  be 
represented  by  5  or  6. 

But  if  the  layer  becomes  thicker,  we  find  the  inspiration  continue  to 
decrease,  the  expiration  return  to  its  normal  limits,  then  decrease  in  its 
turn,  but  only  follow  at  a  distance  the  diminution  of  the  inspiration. 

Some  slight  pleuritic  friction  sound  is  frequently  combined  with  the 
preceding  signs.  In  this  form  and  in  its  simple  state,  pleurisy  is  not 
usually  accompanied  by  any  trace  of  alteration  of  quality. 

I  have  ascertained  by  autopsy  that  even  a  recent  false  membrane,  a  line 
in  thickness,  is  often  suf&cient  to  produce  distinct  dullness  on  percussion. 

In  the  same  anatomical  circumstances,  we  sometimes  find  also  a  little 
less  vocal  vibration  of  the  thoracic  walls  at  the  parts  where  the  false 
membranes  exist. 

In  the  cases  I  have  been  supposing,  the  normal  volume  of  the  lung  is 
unchanged ;  it  touches  the  walls  of  the  thorax  with  its  entire  surface ;  for 
it  is  only  after  effusion  into  the  pleura  that  we  find  the  lung  bound  down 
into  a  smaller  compass  than  natural  by  the  false  membranes  deposited  on 
its  surface. 

III.  Pleurisy  with  effusion, — In  this  case  the  signs  vary  with  the  quan- 
tity of  the  effusion. 

1°.  If  the  effusion  be  extremely  small,  it  generally  occupies  the  space 
between  the  base  of  the  lung  and  the  diaphragm,  and  then  it  seldom  hap- 
pens that  any  local  sign  reveals  its  existence.  Auscultation  and  per- 
cussion have  given  me  the  same  negative  result  in  cases  where  the  effu- 
sion was  considerable,  but  confined  between  the  lung  and  the  diaphragm 
in  a  kind  of  pouch,  formed  by  adhesions  that  ai'ose  from  the  circumference 
of  the  base  of  the  lung.  It  is  on  the  right  side  especially,  on  account  of 
the  vicinity  of  the  liver,  that  we  are  liable  to  err  in  such  a  case. 

2°.  When  the  effusion  is  extended  in  a  sheet  over  the  lung,  and  is  at 
the  same  time  not  considerable,  the  only  signs  usually  observed  are,  more 
or  less  diminution  of  the  murmurs,  and  especially  of  the  inspiratory ; 
more  or  less  obscurity  of  the  sound  on  percussion,  some  diminution  of  the 
vocal  vibration,  a  change  in  the  resonance  of  the  voice  ahuost  inappreci- 
able, and  without  any  well  determined  character.  These  signs  decrease 
gradually,  in  proportion  as  we  ascend  from  the  inferior  parts  ;  it  is  only 
when  the  effusion  is  considerable,  that  they  cease  abruptly  at  a  certain 
point,  and  that  the  effused  fluid  has  a  level. 
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3\  When  the  pleuritic  efTusion  is  more  abundant,  we  find  along  with 
the  preceding  characters,  which  are  then  also  more  marked,  alterations  of 
quality/  successively  more  elevated,  and  whose  degree  represents  in  ge- 
neral very  accurately  that  of  the  eflfusion  ;  this,  however,  only  within 
certain  limits,  for  the  bronchial  character  disappears  if  the  eflFusion  be- 
come very  copious.  These  alterations  of  qualiti/  become  sensible,  from 
the  moment  the  layer  of  liquid  is  sufficiently  thick  to  produce  sensible 
compression  of  the  surface  of  the  lung.  They  appear  first  in  expiration, 
afterwards  extend  to  inspiration,  and  tend  more  and  more  to  affect  each 
equally,  in  proportion  as  the  effusion  augments :  at  the  same  time  they 
seldom  rise  above  the  second  degree  of  bronchial  character.  When  the 
effusion  has  increased  beyond  the  limit  at  which  it  can  produce  the  bron- 
chial character,  we  see  the  latter,  dui-ing  its  decrease,  follow  in  the  oppo- 
site direction  the  same  track  it  traversed  in  its  increase ;  but,  in  this 
particular  case,  its  decrease  is  usually  very  rapid.  Egophony  may  be 
heard  at  the  same  time  as  the  bronchial  character  ;  but  this  sign  is  infi- 
nitely more  rare,  more  inconstant,  more  deceptive  than  the  alterations  of 
quality.  When  egophony  does  not  exist,  it  is  usually  replaced  by  a  kind 
of  bronchophony.    (See  at  page  84  what  I  have  said  of  egophony.) 

4°.  As  the  effusion  increases  then,  we  find  the  sound  on  percussion,  the 
vocal  vibration  recognized  by  the  hand,  the  partial  movements  of  the 
thoracic  walls,  and  the  two  respiratory  murmurs  gradually  decrease  ;  if  it 
becomes  veiy  abundant,  the  dullness  on  percussion  is  complete,  the  vocal 
vibration  entirely  destroyed,  the  thoracic  movements  almost  extinct,  the 
thoracic  cavity  enlarged,  the  bronchial  character  disappears,  the  reverbe- 
ration of  the  voice  presents  the  characters  described  at  page  86,  and  the 
respiratory  muimurs  are  totally  inaudible.  Thus  all  is  negative  in  the 
symptomatology.  It  should  be  remarked  that  the  diminution  of  inspira- 
tion and  expiration  is  governed  by  this  law ;  that  this  diminution  is 
always  more  considerable  and  more  rapid  in  inspiration  than  expiration ; 
that  the  inspiratory  murmur  has  disappeared  entirely,  Avhile  that  of  expi- 
ration still  exists.  It  results  from  this,  that  the  complete  and  constant 
disajDijearance  of  the  expiratory  murmur  ought  ahvays  be  considered  as  a 
certain  sign  of  a  very  abundant  effusion.  I  have  already  said  that  in 
inconsiderable  effusions,  when  inspiration  had  sunk  so  as  to  be  reduced  to 
6  or  8,  expiration  was  a  little  augmented.  These  are,  usually,  the  signs 
of  an  effusion  which  is  just  commencing;  but  we  must  take  care  not  to 
confound  with  simple  augmentation  of  the  expiratory  murmur,  the  pro- 
longation of  its  duration  occasioned  by  the  coexistence  of  the  bronchial 
character ;  the  mistake  is  easily  made  by  those  who  are  not  practised  in 
the  appreciation  of  the  normal  expiratory  murmur,  and  it  leads  one  to 
suppose  the  presence  of  a  much  greater  effusion  than  really  exists  ;  it  may 
be  avoided  by  paying  attention  to  the  quality  of  the  sound. 

I  will  mention  a  fact  in  support  of  the  different  pi'opositions  I  have  just 
stated.    We  had  in  March  1838,  at  No.  29,  St.  Louis's  Ward,  (hospital 
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oi"  La  Charite,  under  M.  Andral)  a  man  in  tlie  vigour  of  life,  in  whom 
there  existed  a  pleuritic  effusion  in  the  right  side  of  the  chest,  so  consi- 
derable, that  this  side  was  dilated  nearly  two  inches.  In  front  there  was 
diminution  of  the  intensity  and  duration  of  inspiration,  which  at  the  base 
of  the  chest  amounted  to  complete  cessation.  The  expiratory  murmur 
was  increased  at  the  top  of  the  lung,  without  exhibiting  any  alteration  of 
quality/  ;  a  little  lower  down  this  sound  resumed  its  normal  degree,  then 
it  fell  below  this,  and  thus  it  successively  diminished  from  above  down- 
wards, and  disappeared  entirely  towards  the  base,  but  below  the  point  at 
which  the  inspiratory  murmur  ceased  to  be  audible.  The  same  cha- 
racters existed  behind,  appearing  in  the  same  order,  but  more  rapid  in 
their  succession.  No  alteration  of  quality  existed  either  before  or  behind. 

5°.  M.  Hirtz  *  has  truly  observed  that  a  change  in  the  relation  of  the 
lung  with  the  effused  fluid  may  determine  such  a  change  in  the 
symptoms,  that  we  might  be  induced  to  think  the  effusion  had  diminished 
while  in  reality  it  had  increased :  I  cannot,  however,  view  this  change  of 
relation  in  any  other  light  than  as  an  accidental  occurrence,  and  not 
exactly  a  general  rule,  not  a  constant  result  of  the  natural  progress  of 
the  affection ;  such  at  least  is  the  inference  I  draAv  from  my  own 
researches,  undertaken  with  nearly  the  same  object  and  the  same  results. 
M.  Hirtz  has  however  put  the  matter  very  well :  suppose  the  effusion 
moderate,  P.  the  lung  floats  in  the  effused  liquid;  this  liquid  forms  a  layer, 
more  or  less  thick,  round  the  organ ;  dullness  on  percussion  extends  to  a 
great  height;  the  respiratoiy  murmurs  are  diminished  to  the  same 
extent ;  the  bronchial  character  and  egophony  may  be  also  recognized  in 
the  same  parts ;  2\  the  effusion  is  partly  absorbed  ;  the  preceding  signs 
have  disappeared  at  a  certain  height,  but  we  still  find  them  at  the  inferior 
parts ;  3°.  the  effusion  augments,  and  at  the  same  time  it  happens  that  the 
lung,  instead  of  being  surrounded  by  the  effused  liquid,  rises  above  it,  and 
comes  into  contact  with  the  walls  of  the  chest ;  the  chest  has  resumed  its 
clearness,  and  the  respiratory  murmurs  their  intensity,  in  places  where 
they  were  greatly  diminished  ;  the  bronchial  character  and  egophony  are 
no  longer  audible  in  any  part,  not  even  below,  because  the  effusion  is  in 
fact  too  abundant  to  allow  of  the  production  of  those  signs  ;  one  might 
be  tempted  to  attribute  this  change  in  the  symptoms  to  a  diminution  of 
the  effusion,  though  this  has  in  reality  increased.  The  continuance  of 
the  bronchial  character  and  of  egophony  at  the  inferior  part  is  evidence 
of  a  real  diminution  of  the  effusion  ;  their  disappearance,  on  the  contrary, 
indicates  that  this  diminution  is  only  apparent,  that  the  change  I  have 
just  described  has  occurred  in  the  relation  of  the  lung  with  the  effused 
fluid  ;  but  to  enable  us  to  come  to  this  conclusion,  the  resonance  of  the 
chest  and  the  respiratory  murmurs  must  have  reappeared  in  tlie  superior 
parts,  and  the  bronchial  character  have  at  the  same  time  disappeared. 

•  Ileclicvchcs  sur  quelques  points  du  dia^'nostic  do  la  picurcsio,  par  M.  Matliiou 
Ilirtz,  archives  niedii-ales,  Fcvricr  1837,  p.  172. 
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6'.  In  ordinary  pleuritic  effusion,  tlie  local  symptoms  vary  with  the 
position  of  the  patient  ;  in  simple  pseudo-membranous  pleurisy  they 
remain  fixed,  however  the  position  may  be  changed. 

7".  During  the  resolution  of  a  pleuritic  effusion,  the  altei-ations  of  the 
respiratory  murmurs  in  intensity,  in  duration,  and  in  qnaliti/,  follow  in 
their  disappearance  the  same  course  in  the  opposite  direction,  that  they 
followed  in  their  appearance  and  increase. 

IV.  Pleurisy  of  long  standing  with  thick  and  hard  false  membranes 
round  the  lung. 

1".  Diminution  of  the  respiratory  murmurs  proceeding  sometimes  to 
absolute  cessation. 

2°.  Alterations  of  quality,  in  cases  only  where  the  lung  is  bound  down 
in  a  much  smaller  space  than  natural  by  the  membrane  that  envelopes 
it,  or  where  a  partial  false  membrane  has  acquired  considerable  thickness 
and  great  density. 

3\  Dullness  on  percussion  sometimes'  very  considerable. 

4°.  Almost  complete  extinction  of  the  vibration  of  the  voice  and  of  the 
partial  movements  of  the  walls  of  the  chest. 

In  a  patient  that  died  in  1836  at  La  Pitie  (ward  Saint  Leon,  No.  19), 
we  found  on  one  lung  a  partial  false  membrane  nearly  an  inch  thick  in 
some  points,  and  yet  there  was  no  trace  of  the  bronchial  character  during 
life.  Tliere  may  be  therefore  exceptions  to  the  proposition  I  have 
laid  down. 

§  II.  Pneumothorax. 

Remarkable  diminution  or  complete  absence  of  the  respiratory  mur- 
murs, according  to  the  degree  of  pneumothorax.  Sound  tympanitic  ; 
considerable  diminution  of  the  vibration  of  the  voice  ;  diminution  of  the 
normal  resonance  of  the  voice,  and  very  considerable  diminution  of  the 
partial  movements  of  the  chest. 

§  III.  Simple  hyduopneumotiiouax. 

Signs  of  pleuritic  effusion  in  the  depending  parts  of  the  chest.  Signs 
of  pneumothorax  in  the  superior  parts. 

§  IV.  Hydropneumothorax  complicated  with  perforation 

of  the  lung. 

In  the  tipper  parts  of  the  chest:  \".  very  considerable  diminution  or 
absence  of  the  normal  respiratory  murmurs;  2".  amphoric  character, 
coexisting  with  both  periods  of  respiration,  but  especially  with  the 
second ;    3°.  metallic  resonance  coexisting  chiefly  with  expiration ; 
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4°.  metallic  tinkling  protlucecl  chiefly  in  expiration ;  5°.  sound  on  per- 
cussion tympanitic  ;  6".  considerable  diminution  of  the  vocal  resonance  ; 
7°.  considerable  diminution  of  the  partial  movements  of  the  chest; 
8°.  considerable  diminution  of  the  vocal  vibration. 

Jn  the  inferior  parts :  Signs  of  pleuritic  effusion.  (32) 

ARTICLE  V. 
DISEASES  OF  THE  PARIETES  OF  THE  CHEST. 

Pleurodynia — I  have  noticed  (p.  51)  the  auscultatory  phenomena 
observed  in  cases  of  pleurodynia,  and  the  differences  between  these  and 
the  phenomena  of  commencing  pleurisy  that  can  be  of  use  in  the  differ- 
ential diagnosis  of  these  two  affections.  It  will  be  seen  from  the  exposi- 
tion I  have  given  of  the  morbid  characters  of  the  respiratory  murmurs  in 
pleurisy  and  pleurodynia,  that  M.  Andral*  is  i-ight  in  saying  that  there 
is  diminution  of  the  inspiratory  murmur  in  dry  pleurisy  %cith  pain  in  the 
side;  but  that  Laennecf  was  also  right  in  objecting  that  this  cannot  be 
regarded  as  a  differential  sign  between  pleurisy  and  pleurodynia :  not 
only  is  this  character  insufficient  for  this  differential  diagnosis,  but  it 
cannot  be  of  any  use,  inasmuch  as  it  is  common  to  the  two  affections. 

ARTICLE  VL 
DISEASES  OF  THE  LARYNX. 

Auscultation  at  a  distance  of  the  inspiratory  and  expiratoi'y  sounds 
furnishes  valuable  signs  in  the  diagnosis  of  diseases  of  the  larynx. 
Attempts  have  been  made  to  apply  the  direct  or  mediate  auscultation  of 
this  organ  to  the  same  object.    I  shall  notice  only  the  latter  here. 

In  1836,  M.  Lombard  of  Geneva,  to  whom  science  is  indebted  for 
some  valuable  works,  when  visiting  M.  Andral's  wards  where  I  was  an 
intern,  told  me  that  he  could,  by  mediate  auscultation  of  the  larynx, 
determine  the  maximum  seat  and  frequently  the  anatomical  forms  of 
most  of  the  alterations  of  this  organ.  This  astonished  me,  for  my  own 
researches  on  the  subject,  which  were  tolerably  extensive,  had  only  given 
me  negative  results.  M.  Lombard  had  the  politeness  to  make  an  appli- 
cation of  his  principles  in  the  case  of  one  of  our  patients  in  the  last  stage 
of  phthisis.  I  avow  I  was  unable  to  detect  the  differences  that  he  indi- 
cated between  the  two  sides  of  the  larynx;  and  several  persons,  practised 
in  auscultation,  were  likewise  unable  to  perceive  any  difference  between 
the  sounds  heard  on  the  right  and  left  sides  of  the  organ.    Since  that 

•  Auscultation  mediate,  edit,  de  1837,  t.  2,  page  411 ;  note.de  M.  Andral. 
t  Ibid,  note  de  Laennec.    Forbes's  translation,  page  4:^2. 
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time  I  have  repeated  my  researches  on  this  subject,  and  I  have  come  to 
the  conclusion  that  mediate  auscultation  of  the  larynx  cannot  furnish  any 
sign  capable  of  enabling  us  to  recognize  with  precision,  in  the  generality 
of  diseases  of  the  laiynx,  either  the  exact  part  of  the  interior  of  the 
organ,  at  which  the  disease  is  situate,  nor  at  which  side  it  has  attained 
its  maximum  of  developement,  still  less  the  peculiar  nature  of  tlie 
affection.  Other  observers  well  skilled  in  clinical  investigations  have  not 
been  more  successful.  The  mere  consideration  of  the  different  anatomical 
conditions  of  the  diseases  of  the  larynx,  leads  indeed  to  this  conclusion  : 
that  these  diseases  cannot  produce  such  constant  and  mai-ked  modifica- 
tions of  the  respiratory  sounds,  as  would  render  these  sounds  faithful 
interpreters  of  these  alterations.  (33) 

The  residts  contained  in  the  six  preceding  chapters  have  been  derived 
from  the  analysis  of  a  very  great  number  of  cases.  The  limits  of  this 
volume  not  permitting  me  to  introduce  in  their  support  even  a  part  of 
those  cases,  I  appeal  for  these  results  to  their  natui-al  judge,  clinical 
observation.  At  the  same  time,  the  disease  I  have  described  by  the  name 
of  active  sanguineous  congestion  of  the  lungs  being  as  yet  very  little  known 
and  apparently  not  very  common,  I  thought  it  right  to  give  the  two 
following  examples  of  it. 

First  Case  A  haii'-dresscr,  17  j'ears  of  age,  of  a  tolerable  constitution,  and  a 

mixed  lymphatico-sanguine  temperament,  was  admitted  into  la  Pitie,  27th  April,  183d, 
under  M.  Andral.  For  tlu-ee  weeks  he  had  been  every  day  attacked  with  languor,  las- 
situde, and  rigors  followed  by  heat  and  sweating.  To  this  febrile  state  were  alter- 
nately superadded,  sometimes  all  the  signs  of  cerebral  congestion  (1st  form  of  M. 
Andral),  great  sensibility  to  light,  tingling  in  the  ears,  dizziness,  vertigo ;  sometimes 
much  oppression,  feeling  of  stuffing  iu  chest,  and  a  whitish,  somewhat  viscid  expectora- 
tion ;  sometimes  pricking  pains  in  the  throat,  impaired  digestion,  and  constipation. 

The  day  after  he  was  admitted,  April  2t)th,  the  brain  and  digestive  system  appeared 
unaffected,  but  it  was  otherwise  with  respect  to  the  chest ;  at  the  right  side  posteriorlj', 
the  inspiratory  mm-mur  was  much  diminished  in  duration  and  intensity  ;  the  expiratory 
presenting  nearly  its  normal  duration  and  intensity  ;  and  both  exhibiting  the  humid 
character  in  a  marked  degree.  Coexisting  with  inspiration  only,  a  ronclms,  the  bubbles 
of  which  were  small,  humid,  tolerably  regular,  not  attaining  their  complete  develope- 
ment, and  exhibiting  in  their  succession  a  sort  of  continuity  which  formed  a  contrast  to 
the  usual  roundness  and  isolation  of  the  bubbles  of  the  other  ronchi.  No  trace  of  alter- 
ation of  quality  in  the  respiratory  munnm's.  Resonance  of  the  voice  normal ;  sound  on 
percussion  normal  also.  In  every  other  part  of  the  chest  the  respiratory  sounds  were 
pure.  Expectoration  rather  copious,  white,  a  little  viscid  at  bottom  of  vessel,  ft'otliy  at 
top.  No  cough,  no  stitch  in  the  side ;  but  a  feeling  of  difficulty  of  breathing  and  of 
stuffing  through  the  entire  chest  (Demulcents  and  mustard  foot  baths). 

The  signs  of  cerebral  congestion  began  to  reappear  in  the  course  of  this  day,  the 
.28th;  the  following  morning  they  were  strongly  marked.  On  examining  the  chest,  we 
were  astonished  not  to  find  in  any  part  of  it  the  slightest  trace  of  the  local  signs  we 
had  observed  there  the  day  before  ;  the  respiration  was  every  where  pure  and  expan- 
sive.   The  feeling  of  oppression  and  stuffing  had  also  disappeared.    (Same  treatment.) 

J  St.  May.    The  symptoms  of  affection  of  the  head  had  dimiuislicd,  and  we  again 


182 


assembla<;k  of  sounds  ohskiivkd  in  each 


found  ill  tlie  liglit  side  of  tlic  I'liost  i)oslfrioily  tlie  same  signs  as  before,  but  niucli  Ies» 
marked.    Kesinrations  2(>,  iiuisu  68.    (Blood-letting— low  diet.) 

May  2nd.  The  only  morbid  phenomenon  found  in  the  chest,  was  a  trace  of  the 
humid  character  in  the  respiratory  murmurs.  But  the  symptoms  of  cerebral  conges- 
tion were  much  more  marked,  and  tlic  patient's  face  was  much  more  flushed.  (Bleeding 
again.) 

The  following  days  there  was  a  marked  improvement  as  regarded  the  head. 

The  5th  of  May,  all  the  cerebral  symptoms  had  disappeared ;  while  we  found  again 
the  same  signs  in  the  same  part  of  the  chest,  but  in  a  less  degree.  The  feeling  of 
oppression,  of  stuffing,  had  returned  with  them. 

The  6th  of  May,  in  the  morning,  all  was  changed;  the  latter  phenomena  had  disap- 
peared, the  respiration  was  pure  and  easy,  and  the  patient  complained  of  heaviness  of 
the  head,  great  sensibility  to  light,  and  constant  giddiness.  He  was  bled  a  third  time. 
This  was  the  first  time  we  remarked  the  chai-actcrs  of  the  blood  ;  the  clot  occupied  the 
whole  diameter  of  the  vessel,  was  red  on  the  surface,  resistant,  without  a  trace  of  crust, 
and  surrounded  by  a  little  serosity.  The  7th  of  May,  and  the  following  days,  the 
symptoms  of  cerebral  congestion  disappeared,  and  the  respiration  continued  pure  and 
easy. 

On  the  morning  of  the  11th,  the  patient  who  was  naturally  civil,  gentle,  and  lively, 
was  on  the  contrary  extremely  petulant,  impatient,  and  melancholy,  without  the 
slightest  obvious  cause.  The  countenance  was  animated,  the  gums  injected,  and  the 
state  of  cerebral  excitation  was  manifested  in  his  look,  in  the  general  expression  of  his 
countenance,  and  in  his  movements.  The  skin  was  warm,  the  pulse  full  and  developed. 
The  chest  was  not  examined  this  day,  but  it  was  the  next,  and  the  absence  of  all  morbid 
phenomena  there  ascertained.  Blood  drawn  again  this  day,  presented  no  trace  of 
crust.  The  13th  of  May,  pulse  104;  skin  moist;  respiration  20,  natural;  no  motion 
from  bowels  for  six  days  ;  considerable  decrease  of  the  affection  of  the  head. 

The  22nd  a  new  bleeding  was  required  ;  the  blood  presented  the  same  characters  as 
before.  This  bleeding  was  rendered  necessary  by  the  return  of  the  symptoms  of  cere- 
bral congestion.    The  morbid  phenomena  of  respiration  had  not  reappeared. 

The  2-lth  the  patient  was  dismissed  from  the  hospital  for  misconduct. 

Second  Case  A  man,  aged  34,  of  a  remarkably  strong  constitution,  large  chested, 

and  of  a  well  marked  sanguine  temperament,  lay  at  No.  23  ward  of  St.  Leon,  hospital 
of  la  Pitie,  under  the  care  of  M.  Andral,  18th  January,  1836.  He  had,  he  said,  two 
attacks  on  the  chest  already,  one  at  the  right,  the  other  at  the  left  side ;  one  2  yeai-s, 
the  other  28  years  before.  Almost  every  winter  he  caught  cold,  and  had  a  cough  for 
a  considerable  time  after.  In  other  respects  he  got  good  health.  Eleven  days  before 
he  came  into  hospital  he  had  been  seized  with  feverish  symptoms,  pains  in  the  back,  and 
difficulty  of  breathing,  which  had  soon  obliged  him  to  give  up  working. 

The  day  after  he  came  in,  January  19th,  we  recognized  the  following  symptoms : 
strongly  marked  general  sanguineous  plethora ;  skin  hot;  pulse  frequent;  very  severe 
headache;  dry,  harassing  cough;  expectoration  tolerably  copious,  mucous,  rather 
thick,  containing  some  streaks  of  pure  blood;  respiration  frequent ;  sense  of  stuffing  in 
the  chest ;  no  pain  in  the  side.  Anteriorly  and  posteriorly  in  the  base  of  each  lung, 
but  especially  of  the  left,  we  found  on  auscultation  :  l^.  the  inspiratory  murmur  dimi- 
nished in  duration  and  intensity  (5  instead  of  10) ;  2".  marked  humid  character  in  both 
respiratory  mui'mui's  ;  30.  during  each  inspiration  a  peculiar  ronchus,  not  resembling 
any  of  those  described  by  Laennec,  its  bubbles  fine  and  humid,  slowly  developed  in  sue- 
cession,  not  perfectly  rounded,  succeeding  each  other  before  their  perfect  develope- 
ment,  and  thus  appearing  to  be  continuous.  A  little  dullness  on  percussion  at  the  base 
of  both  lungs.  Vocal  resonance  normal ;  vocal  vibration  also  normal.  (Blood-lettmg  ; 
pectoral  mixture.)  While  the  blood  was  flowing,  the  patient  said  he  fell  his  chest  re- 
lieved, his  breathing  become  free,  and  the  feeling  of  stuffing  disappear.    An  hour  and 
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a-half  after  the  bleeding  I  examined  tlie  patient  again,  and  was  astonislied  to  find  tliat 
all  the  above  local  signs  had  disappeared  on  both  sides  of  the  chest  in  front,  and  were 
considerably  diminished  behind ;  the  general  state  of  plethora  was  also  much  less.  He 
passed  a  good  night,  and  the  next  day,  20th  January,  appeared  quite  easy ;  his  com- 
plexion was  natural ;  cough  less  frequent  and  less  fatiguing  ;  expectoration  viscid,  but 
quite  white.  Respiration  still  somewhat  incomplete  and  a  little  humid,  was  the  only 
morbid  phenomenon  observed  on  auscultation.  A  very  slight  inflammatory  pellicle  was 
barely  discernible  on  the  large  firm  clot  formed  by  the  blood.  (Blood-letting  again.) 
From  this  time  the  general  and  local  state  of  the  patient  continued  to  improve,  slowly 
it  is  true,  but  steadily;  The  local  phenomena  observed  in  the  chest  completely  disap- 
peai'ed,  at  the  right  side  first,  and  then  at  the  left.  The  feeling  of  stufiing  and  oppres- 
sion ceased  with  the  other  local  signs.  A  dry  cough  remained  for  some  days,  and  was 
the  latest  symptom.  Resph-ation,  which  on  the  20th  January  was  32,  fell  by  degrees 
to  28,  to  24,  and  lower  ;  the  pulse  fell  in  like  manner ;  and  the  patient  left  the  hospital, 
February  8th,  perfectly  recovered. 

It  seems  to  me  useless  to  comment  on  these  cases,  after  what  I  have 
said  of  active  sanguineous  pulmonary  congestion.  Every  one  can  exa- 
mine and  decide  on  them  for  himself. 
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CHAPTER  VII. 

OF  THE  PRIMARY  SEAT  OR  PLACE  OF  ORIGIN  OF  THE  I'lIYSlO- 
LOGICAL  AND  MORBID  SONOROUS  PHENOMENA  OF  THE  RESPI- 
RATORY APPARATUS. 

Laennec  admits  without  hesitation,  without  even  stopping  to  enquire 
whether  there  could  be  a  second  opinion  on  the  subject,  that  tlie  vesicu- 
lar respiratory  murmur  is  produced  in  the  air  cells,  that  it  results  from 
the  passage  of  the  air  into  the  small  bronchial  divisions,  and  is  indepen- 
dent of  the  sounds  that  occur  in  the.  pharynx.  He  in  like  manner  refers 
the  bronchial,  tracheal,  pharyngeal,  buccal,  nasal,  cavernous  sounds  to  the 
natural  or  artificial  cavities  from  which  they  derive  their  names. 

This  theory  was  so  simple,  so  natural,  so  much  in  accordance  with 
facts,  that  it  was  adopted  by  all.  No  one  even  thought  of  questioning  its 
accuracy. 

In  1827,  M.  Chomel*  first  suggested  that  the  bronchial  breathing  of 
pleurisy  might  be  nothing  more  than  the  reverberation  in  the  pulmonary 
tissue  of  a  sound  generated  in  the  larynx  and  back  of  the  mouth. 

In  1834,  M.  Beauf  extended  to  all  the  respiratory  sounds,  phj^siolo- 
gical  and  morbid,  the  idea  that  M.  Chomel  had  applied  to  one  only.  He 
concluded  from  some  experiments  he  made :  "  that  the  different  respi- 
ratory sounds  are  not  the  mechanical  result  of  the  passage  and  friction 
of  the  air  against  the  walls  of  the  bronchial  ramifications  where  they  are 
heard,  but  are  produced  by  the  reverberation,  through  the  whole  column 
of  inspired  or  expired  air,  of  the  sound  resulting  from  the  impulse  of  this 
column  against  the  veil  of  the  palate  or  the  adjacent  parts." 

This  theory  of  M.  Beau  found  no  supporters,  or  if  it  were  at  first 
adopted  by  some,  seduced  by  the  ingenious  manner  in  which  the  author 
presented  it,  they  soon  renounced  it  again,  and  returned  altogether  to  the 
notions  of  Laennec.  The  great  majority  of  persons  devoted  to  clinical 
studies  now  admit,  with  the  illustrious  discoverer  of  auscultation,  that  the 
air,  in  passing  and  repassing  through  the  difi'erent  sections  of  the  respi- 
ratory apparatus,  produces  in  each  of  them  a  peculiar  sound,  which 
derives  its  special  character  from  the  texture  of  each  of  those  parts, 
which  results  from  the  action  of  the  column  of  inspired  and  expired  air 
upon  the  walls  of  these  cavities,  and  which  is  entirely  independent  of  the 
sound  produced  in  the  neighbouring  sections.  This  is  the  opinion  we 
adopt,  as  we  have  already  stated  in  chapters  I.  and  11. 

•  Diet,  de  Med.  cn  21  vol.  t.  17,  p.  133. 

t  Recherches  sur  la  cause  des  bruits  respiratoires  pcrcus  au  moycn  de  rauscultation, 
Paris,  10  Juin,  1834;  p.  15. 
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Although  the  theory  of  M.  Beau  scarcely  belongs  to  science  except 
historically,  it  is  necessary  however  that  we  stop  for  a  moment  to  refute 
it,  on  account  of  some  erroneous  facts  to  which  it  has  given  currency. 

Let  us  in  the  first  place  establish  this  :  that  the  bronchial  and  vesicular 
sound  may  very  well  be  produced  by  the  action  of  the  column  of  air  in 
inspiration  and  expiration  upon  the  Avails  of  the  bronchi  and  air  cells. 
This  mechanism  of  production  is  quite  in  accordance  with  the  laws  of 
physics.  We  can  produce  at  pleasure  the  bronchial  sound  by  blowing 
into  any  ordinary  tube,  or  into  the  bronchial  tubes  separated  from  the 
pulmonary  tissue,  or  indeed  by  blowing  into  those  tubes  after  having  con- 
verted the  lung  into  a  solid  mass  by  injecting  it  with  suet.  Neither  can 
there  be  any  doubt  as  to  the  seat  of  the  vesicular  murmurs :  my  experi- 
ments with  sponge  clearly  prove  this  (see  introduction,  p.  16);  there  is  in 
this  case  no  possible  source  of  sound  except  the  penetration  of  air  into 
the  cells  of  the  sponge  and  the  action  of  this  air  upon  their  walls. 
Whether  the  sound  depends  on  friction  or  merely  on  the  alternate  expan- 
sion and  contraction  of  the  sides  of  tbe  cells,  is  of  little  importance :  I 
.only  maintain  that  the  sound  is  produced  in  the  cells  tbemselves. 

The  possibility  of  the  origin  of  the  respiratoi-y  sounds  in  the  bronchi 
and  air  cells  being  placed  beyond  all  doubt,  we  will  now  proceed  to  prove 
it  directly. 

Two  adults  on  whom  I  performed  the  operation  of  tracheotomy,  one  at 
the  Hotel  Dieu,  in  1835,  the  other  at  la  Pitie  in  1836,  afforded  me  an 
opportunity  of  making  some  observations,  and  some  conclusive  experi- 
ments on  this  point.   Both  were  affected  with  considerable  contraction  of 
the  larynx,  depending  on  a  different  cause  in  each.  Before  the  operation, 
the  laryngeal  inspiratory  and  expiratory  sounds  were  alone  heard  through- 
out the  whole  extent  of  the  chest.    There  was  no  trace  of  the  natural 
respiratory  murmurs.     The  patients  were  in  a  state  of  impending 
asphyxia.    After  the  operation,  a  canula  being  introduced  into  the 
trachea  through  the  wound  in  the  neck,  the  laryngeal  sound  ceased 
entirely  and  was  replaced  by  the  sound  of  the  canula,  a  sound  of  a  clear 
metallic  quality,  ahnost  bronchial,  coexisting  chiefly  with  expiration. 
Like  the  laiyngeal  sound  it  was  heard  at  a  distance,  and  by  mediate 
or  direct  auscultation ;  but  besides  the  sound  of  the  canula,  the  ear  applied 
to  the  chest  was  very  sensible  of  another  sound,  which  it  distinctly 
recognized  as  the  ins^nratory  and  expiratory  vesicular  mui-mur  that  had 
begun  to  reappear.  It  was  easy  to  distinguish  these  two  kinds  of  sounds :  we 
felt  distinctly,  in  listening  to  the  sounds  called  vesicular,  that  they  origi- 
nated in  a  part  of  the  pulmonary  organ  immediately  beneath  the  ear ; 
that  the  air  which  produced  them  played  in  cavities  of  very  small 
diameter;  whilst  the  sounds  of  the  larynx  or  of  the  canula  came  from  a 
distant  part,  and  were  produced  by  the  passage  of  air  through  a  large 
tube.    The  sound  of  the  canula  remaining  always  the  same,  we  found 
the  inspiratory  and  expiratory  murmurs  become  developed  in  proportion 
as  the  patient  improved  ;  and  yet  respiration  no  longer  took  place  through 
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the  superior  respiratory  passages,  lor  we  look  care  in  these  experiments 
to  make  the  patients  respire  through  the  canula  exclusively.  When, 
by  closing  the  canula,  we  compelled  the  patient  to  respire  by  the  superior 
passages,  the  sound  of  the  canula  was  replaced  by  that  of  laryngeal 
respiration  ;  but  this  sound,  much  less  strong  than  before  the  oper- 
ation, no  longer  prevented  us  from  hearing  tlie  vesicular  murmurs.  Still 
later  the  state  of  the  larynx  being  ameliorated,  the  laryngeal  sound 
diminished,  and  we  heard  at  times  by  immediate  auscultation  a  different 
sound,  more  clear,  more  metallic,  which  was  produced  particularly  in 
certain  states  of  the  opening  of  tlie  moutli,  and  which  was  readily  dis- 
tinguished as  coming  from  a  distance  and  from  above;  it  was  the 
pharyngeal  sound.  We  were  able  in  the  same  way  to  make  the  patient 
produce  the  sounds  of  nasal  and  buccal  respiration  ;  and  all  these  acces- 
sory, variable,  inconstant  sounds  did  not  prevent  our  hearing  and  distin- 
guishing accurately  the  vesicular  murmurs  of  inspiration  and  expiration, 
which  were  constant,  whatever  might  be  the  changes  produced  in  the 
preceding  sounds.  Wlien  the  canula  was  removed,  and  respiration  was 
effected  through  the  fistulous  opening  exclusively,  a  new  variety  of 
metallic  sound  was  heard  on  auscultation,  along  with  the  vesicular  mur- 
murs ;  but  the  latter  preserved  always  the  same  characters. 

When  we  made  one  of  these  patients  breathe  in  our  manometric  appa- 
ratus, we  found  the  vesicular  murmurs  diminish  and  disappear  in  propor- 
tion as,  from  the  diminution  of  air  in  the  apparatus,  a  smaller  quantity 
passed  into  the  cells  of  the  lungs. 

A  pleuritic  effusion  occurred  in  the  patient  operated  on  at  la  Pitie,  at 
the  time  she  was  still  breathing  through  the  canula :  the  vesicular  mur- 
murs gradually  disappeared  in  the  side  occupied  by  the  effusion,  and  were 
replaced  by  bronchial  respiration  quite  pure ;  on  the  opposite  side  they 
assumed  the  puerile  character.  This  was  the  case  in  whatever  way  we 
made  the  patient  respire.  By  degrees  the  effusion  was  absorbed,  the 
bronchial  character  disappeared,  and  the  vesicular  murmurs  gradually 
reappeared :  the  result  was  the  same  in  whatever  way  we  varied  the 
respiration  of  the  patient.  Still  later  the  laryngeal  affection,  which  had 
existed  more  than  4  years,  was  completely  cured,  and  she  retm-ned,  as 
regards  the  results  furnished  by  the  auscultation  of  the  vesicular  and 
pharyngeal  sounds,  into  the  condition  common  to  all  healthy  persons. 
These  conditions  are,  in  short:  that  two  classes  of  sounds  may  be  heard 
by  the  ear  applied  to  the  chest ;  one  constant,  apparently  produced  imme- 
diately beneath  the  ear,  and  varying  in  duration  and  intensity  according 
to  the  force  and  duration  with  which  the  air  penetrates  into  the  divisions 
of  the  bronchi ;  these  are  the  vesicular  murmurs  of  inspiration  and  expi- 
ration ;  the  others  inconstant,  depending  on  the  mode  in  which  the 
individual  makes  the  air  pass  through  the  superior  respiratory  passages, 
varying  in  their  intonation  according  as  the  respiration  is  more  or  less 
buccal,  nasal,  pharyngeal  or  laryngeal,   replacing  each  other  every 
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moment,  having  all  a  metallic  gualiti,,  and  leaving  on  the  ear  the  im- 
pression of  an  origin  more  remote  in  proportion  as  their  ^^.a/^|  is  more 
clear  •  these  are  the  sounds  called  buccal,  pharyngeal,  &c.  We  distin- 
guish these  two  classes  of  sounds  from  each  other  as  easily  in  any  healthy 
person  as  in  the  tracheotomised  patient  whose  case  I  have  just  detailed : 
they  are  altogether  independent  of  each  other.  There  exists  between 
them  no  connection  of  cause  and  effect.  We  have  a  plain  proof  of  this 
in  what  occurs  when  the  bronchus  of  a  lobe  or  of  an  entire  lung  is 
obliterated:  the  vesicular  murmurs  are  no  longer  heard  in  the  portion  of 
the  or-an  to  which  this  bronchus  is  distributed,  and  yet  the  guttural 
respiradon,  whose  conditions  of  production  have  not  changed,  is  distinctly 
audible,  even  in  the  part  where  no  trace  of  the  vesicular  murmurs  exists. 
It 's  the  same  in  those  cases  where  a  thick  false  membrane  enveloping 
the  lun-  prevents  its  vesicular  expansion :  there  is  no  bronchial  respira- 
tion, and  the  only  sound  heard  is  that  of  pharyngeal  respiration. 

The  patient  on  whom  I  operated  at  la  Pitie  had  no  soft  palate ;  it  was 
completely  destroyed.  In  her,  however,  as  I  have  said,  the  vesicular 
murmurs  were  heard  distinctly ;  a  new  proof  that  they  are  not  produced 
by  the  reverberation  of  the  impulse  of  the  column  of  air  against  the  soft 
palate.  Moreover  in  this  case  the  guttural  sound  was  heard  distinctly,  a 
proof  that  this  sound  does  not  depend  merely  on  the  impulse  of  the 
column  of  air  against  the  anterior  and  posterior  waUs  of  the  soft  palate*, 
but  chiefly  on  the  action  of  these  columns  against  the  walls  of  the  pharynx. 
The  nasal  and  buccal  sounds  of  respiration  have  the  greatest  analogy  with 
the  pharyngeal  or  guttural,  and  yet  nothing  similar  to  the  soft  palate 

exists  in  those  cavities. 

M.  Beau  states  in  proof  of  his  theory,  that  if  we  suspend  the  guttural 
sound  during  one  of  the  respiratory  periods,  or  during  both,  the  corres- 
ponding vesicular  murmur,  or  both  vesicular  murmurs  disappear.  The 
reason  is,  that  in  these  cases  there  is  complete  cessation  of  the  penetra- 
tion of  air  into  the  respiratory  passages,  and  disappearance  of  the  two 
classes  of  sounds  by  this  common  cause ;  we  wiU  be  convinced  of  this  by 
reading  the  account  of  the  mode  in  which  the  patients  managed  to  respire 
without  noise.  M.  Beau  foresaw  this  objection,  for  he  justifies  the  con- 
clusion, that  the  air  has  passed  into  the  bronchial  system,  from  the  conti- 
nuance of  the  thoracic  movements  ;  but  we  have  elsewhere  proved  (chap. 
II.,  art.  6)  by  our  manometric  experiments,  that  the  penetration  or  expul- 
sion of  air  might  be  suspended,  notwithstanding  the  continuance  of  the 
thoracic  movements. 

Because  bronchophony  and  pectoriloquy  are  the  result  of  the  reverbe- 
ration of  the  voice  through  the  lung,  M.  Beau  concludes  that  bronchial 
and  cavernous  respiration  are  merely  the  result  of  the  reverberation  of 
the  guttural  sound  through  the  pulmonary  tissue.  But  the  sole  logical 
conclusion  that  can  be  drawn  from  the  above  facts  is,  that  the  guttural 

*  Beau,  loco  citato,  p.  4. 
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sound  may  be  propagated  to  a  certain  distance  from  the  place  it  origi- 
nates. Now  this  proves  nothing  for  the  theory  of  M.  Beau.  Besides,  the 
sounds  of  respiration  cannot  be  transmitted  to  so  great  a  distance  as  those 
of  the  voice ;  for  we  have  proved,  in  our  manometric  experiments,  that 
the  latter  require  a  much  greater  amount  of  motion  than  the  foi-mer. 

Having  repeated  the  experiments  of  M.  Beau,  we  cannot  agree  ^vit]^ 
him,  that  the  normal  tracheal  and  vesicular  sounds  can  be  produced  by 
blowing  with  a  tube  against  the  soft  palate.  Besides,  even  if  this  were 
so,  still  we  could  not  arrive  at  any  conclusion  from  it.  Neither  can  we 
di-aw  any  conclusion  from  some  other  facts  brought  forward  by  M.  Beau*, 
inasmuch  as  they  are  equally  favourable  to  either  theoiy. 

It  is  indisputable  that,  in  certain  asthmas,  we  have  diminution  or  even 
complete  cessation  of  the  inspiratory  murmur,  notwithstanding  the  con- 
vulsive motions  of  the  chest f.  In  the  panting  produced  by  running,  the 
inspiratory  murmur  is  not  entirely  destroyed,  it  is  only  diminished  in 
intensity  and  augmented  in  rapidity,  but  this  may  make  us  doubt  its 
existence  if  we  examine  inattentively  J. 

We  cannot  admit  that  the  cessation  of  the  respiratory  murmurs  is  a 
favourable  condition  for  hearing  the  plem-itic  friction  sound  and  certain 
ronchi,  because  this  cessation  supposes  that  the  conditions  of  production 
of  these  sounds  no  longer  exist.  § 

The  guttural  sound  may  be  produced,  notwithstanding  considerable 
dilatation  of  the  superior  respiratory  passages.  || 

Each  of  these  propositions,  proved  by  experiment  and  observation,  is 
opposed  to  those  on  which  M.  Beau  builds  his  theory. 

In  conclusion,  we  may  admit  as  facts  incontestably  established  by  the 
experiments  I  have  related : 

1st.  That  in  the  normal  state  there  is  produced  in  each  section  of  the 
respiratoiy  apparatus,  from  the  buccal  and  nasal  openings  to  the  air  cells, 
a  peculiar  sound,  entirely  independent  of  the  sounds  of  the  neighbouiing 
sections. 

2nd.  That  the  sounds  called  vesicular  and  bronchial,  considered  in  the 
normal  and  morbid  states,  originate  in  the  air  cells  and  the  bronchi,  and 
are  the  results  of  the  passage  of  air  through  those  cavities ;  that  this  is 
also  true  of  the  sounds  of  cavernous  and  amphoric  respiration. 

3rd.  That  the  soiinds  of  the  superior  respiratory  passages,  depending 
upon  the  mode  in  which  the  patient  respires,  may,  according  to  their 
degree  of  developement  and  predominance,  according  to  the  conditions  of 
conductibility  of  the  lung,  be  propagated  to  the  inferior  respiratory  pas- 
sages, so  as  to  be  heard  conjointly  with  the  vesicular  murmurs,  from 
which  they  may  be  distinguished  by  their  changeability,  their  metallic 
gualiti/,  and  the  character  of  remoteness. 

4th.  That  there  exists  no  direct  relation  between  the  guttural  sounds 
and  the  vesicular  murmurs,  since  the  latter  may  disappear  while  the 

•  Loco  citato,  p.  8  et  9.      t  P-  t  1>-  13.       §p.  1-1.      ||  p.  13  et  I  I. 
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t'orraer  continue,  and  vice  versa  ;  that  consequently,  tlie  presence  of  the 
■iuttural  sound  is  not  conclusive  as  to  the  penetration  or  non-penetration 
of  air  into  the  pulmonary  cells. 

That  the  absence  or  presence  of  the  vesicular  murmurs  is  the  best 
means  of  judging  of  this  penetration,  whatever  may  be  the  conditions  of 
the  thoracic  movements. 

5th.  That  the  pleuritic  friction  sounds  and  the  ronchi  are  perceived 
more  distinctly,  in  proportion  as  the  vesicular  murmurs  are  less  dimi- 
nished, that  is,  in  proportion  as  the  penetration  of  air  into  the  pulmonary 
tissue  is  more  marked.  (34) 
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CHAPTER  VIII. 


MECHANISM  OF  PRODUCTION  OF  THE  PHYSIOLOGICAL  AND  MORBID 
SOUNDS  OF  THE  RESPIRATORY  APPARATUS',  REASON  OF  THEHi 
COEXISTENCE  WITH  INSPIRATION  OR  EXPIRATION. 

When  in  any  phenomenon  its  proper  and  distinctive  characters  are  well 
analysed,  and  its  relations  with  morbid  anatomy,  in  the  different  periods 
of  its  existence,  clearly  established ;  its  value,  diagnostic  and  prognostic, 
is  already  determined,  though  we  may  be  altogether  ignorant  of  the  me- 
chanism by  which  it  is  produced.  But  this  value  is  enhanced,  if,  knowing 
the  laws  that  regulate  its  production,  we  can  apply  them  to  the  particular 
circumstances  in  which  the  patient  is  placed.  With  the  fact,  we  then 
have  the  principle  that  governs  it,  and  we  proceed  with  more  security. 

The  sanction  given  by  reason  to  the  conclusions  of  sense,  is  a  new  gua- 
rantee for  the  result.  This  is  the  difference  between  pz-incii)le  and 
routine  ;  in  the  one  case  we  govern  the  phenomenon,  we  precede  it  in  its 
course,  or  at  least  we  follow  it  with  intelligence :  in  the  other  we  are  go- 
verned by  it,  we  observe  it  passively,  we  see  it  chiefly  in  the  present,  and 
if  we  can  sometimes  anticipate  the  future,  it  is  by  the  aid  of  memory  and 
not  of  reason.  Hence  the  explanation  coming  along  with  the  phenomenon 
is  always  useful,  if  it  be  accurate  ;  it  not  alone  gratifies  cui-iosity,  it  guides 
observation,  and  exercises  an  useful  influence  on  practice ;  but  it  is  very 
difficult  on  account  of  the  complexity  of  the  phenomena ;  and  in  propor- 
tion as  it  is  useful  when  true,  is  it  mischievous  when  false,  because  an  eri'or 
of  judgment  easily  induces  an  error  of  sense.  We  cannot  therefore,  I 
think,  be  too  cautious  in  the  explanation  of  phenomena,  nor  too  exact  in 
our  mode  of  investigating  the  mechanism  by  which  they  are  produced. 

As  the  explanation  is  independent  of  the  fact,  I  detennined,  in  order  to 
leave  the  mind  free,  the  senses  independent,  and  each  result  of  its  proper 
value,  to  keep  the  results  of  clinical  observation  distinct  from  those  of 
study  or  of  theoiy  ;  the  clinical  facts  already  established  will  remain  the 
same,  whatever  may  be  the  fate  of  the  explanations  that  form  the  subject 
of  this  chapter. 

Some,  of  whose  ability  I  have  a  high  opinion,  think  that  instead  of 
ascending  from  the  fact  observed  to  the  explanation,  we  ought  to  proceed 
in  the  opposite  direction ;  that  from  the  knowledge  of  the  laws  that 
regulate  the  production  of  the  phenomenon,  and  from  the  actual  exist- 
ence of  the  conditions  these  laws  suppose,  we  should  infer  the  existence 
of  the  phenomenon ;  that  we  should  inquire  from  pliysics  what  symptom 
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ought  to  exist,  instead  of  seeking  there  for  an  explanation  of  the  symptom 
already  observed  and  determined.  This  process  may  be  happily  enough 
applied  to  certain  particular  cases,  but  we  cannot  adopt  it  as  a  general 
rule;  it  would  infallibly  lead  to  a  very  great  number  of  errors.  In 
physics  such  a  course  is  possible,  in  medicine  it  is  not.  In  the  former  the 
effects  result  almost  always  from  necessary  causes;  in  the  latter  they 
usually  depend  on  eventual  causes.  Now  this  manner  of  proceeding 
would  suppose,  that  we  always  knew  perfectly  the  physical  and  dyna- 
mical conditions  in  which  the  organs  may  be  placed ;  it  would  suppose 
the  exact  knowledge  of  all  the  elements  of  the  problem  that  each  variety 
of  morbid  state  represents,  the  knowledge  of  the  relations  and  combina- 
tions of  those  elements,  and  the  invariability  of  the  symptomatic  effects 
under  the  action  of  dynamic  causes  nearly  the  same  in  our  modes  of 
analysis.  But  we  are  very  far  from  this.  It  is,  therefore,  absolutely 
necessary  to  proceed  in  qmte  another  way :  first,  the  labour  of  the  senses, 
then  that  of  the  mind ;  first,  to  determine  by  attentive  observation  the 
existence  and  the  particular  characters  of  a  phenomenon,  the  circumstances 
in  which  it  is  produced ;  and  then  to  ascend  from  this,  if  it  be  possible, 
to  the  mechanism  of  its  production  ;  not  to  hazard  explanations,  unless 
they  are  founded  on  the  laws  of  physics,  the  evidence  of  analogy,  and  not 
on  individual  opinion.  Such  is  the  course  I  thought  myself  bound  to 
follow. 

But  whatever  care  we  bestow  on  this  inquiry,  it  cannot  be  expected 
that  the  explanations  we  offer  should  exhibit  the  degree  of  exactness 
proper  to  physical  facts,  because  the  purely  physical  elements  that  concur 
to  form  the  problem  are  not  so  easily  analysed  here,  and  the  dynamic 
elements  combined  with  them  complicate  it  still  more.  Hence  I  look 
upon  them  as  but  of  very  secondary  importance. 

Among  these  explanations,  there  are  some  I  have  merely  verified ; 
others  are  so  simple  and  natural,  that  every  one  admits  them,  although 
they  are  no  where  formally  laid  down ;  lastly,  others  are  peculiarly  my 
own. 

I  have  suggested  or  stated  several  of  them  in  speaking  of  the  particular 
and  general  clinical  facts  ;  to  avoid  repetition  I  will  touch  upon  these 
again  as  little  as  possible. 

ARTICLE  I. 

The  mechanism  of  production  and  the  conditions  of  production  of  a  phe- 
nomenon should  not  be  confounded.  These  conditions,  which  we  have  in 
general  analyzed  in  speaking  of  the  relation  between  each  symptomatic 
fact  and  the  pathological  alteration  that  corresponds  to  it,  exhibit  the  pos- 
sibility of  the  phenomenon  ;  the  mechanism  exhibits  the  phenomenon  in 
action,  and  analyzes  the  mode  in  which  certain  circumstances  concur  to 
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this  action.  Tiie  mechanism  of  production  of  the  sonorous  phenonifna 
supposes,  as  a  preliminary  study,  an  accurate  knowledge  of  their  condi- 
tions of  production. 

The  key  to  the  mechanism  of  production  of  these  phenomena,  is  found 
in  the  analysis  of  the  different  combinations  wliich  tlie  three  followinf 
facts  may  form  :  T.  the  dynamic  state  ;  2".  the  physical  state  of  the  organ 
in  which  the  sound  originates ;  3°.  the  conditions  of  conductibility  of  tlie 
neighbouring  organs.  These  are  invariably  the  three  primary  elements 
of  the  problem.  It  will  be  necessary  to  examine  them  each  separately, 
then  in  their  assemblage  and  in  their  relations.  Certain  general  laws,  a 
knowledge  of  which  may  greatly  facilitate  the  analysis  of  the  particular 
facts,  or  even  sometimes  lead  us  to  foresee  and  discover  them,  are  con- 
nected with  each  of  these  three  principles,  and  control  all  their  particular 
applications. 

1st.  The  word  dynamic  expresses,  in  reference  to  the  subject  of  this 
treatise,  the  force  and  velocity  with  which  the  air  is  drawn  into  and 
thrown  out  of  the  bronchial  system. 

Costeris  paribus,  the  sonorous  phenomena  of  the  respiratory  ajiparatus 
are  more  marked,  in  proportion  as  the  extent  and  velocity  of  the  respira- 
tory movements  are  greater,  because  there  exists  in  general  a  direct 
relation  between  the  pulmonary  sounds  and  the  thoracic  movements. 

But  there  is  sometimes  a  great  disproportion  between  the  force 
expended  and  the  intensity  of  the  sounds  produced.  This  fact  is  observed, 
when  the  lung,  resti'ained  by  a  false  membrane,  by  a  pleui'itic  effusion,  &c. 
can  no  longer  obey  so  well  the  lateral  impulse  of  the  column  of  air 
in  inspiration.  If  asphyxia  be  impending,  an  inverse  ratio  is  soon  estab- 
lished between  the  effort  made  and  the  sounds  produced.  The  patient 
vainly  exhausts  himself  in  convulsive  efforts  of  respiration,  and  the  air 
scarcely  penetrates  the  air  cells  at  all,  whether  there  be  organic  narrow- 
ing of  a  part  of  the  laryngo-bronchial  system,  or  merely  spasmodic  con- 
traction, as  has  been  admitted  in  some  species  of  asthma.  In  the  first 
case,  the  resistance  to  the  dynamic  effort  is  at  the  periphery  of  the  lung ; 
in  the  present,  it  is  at  its  centre.  Percussion  is  sufficient  to  distinguish 
these  two  circumstances :  in  the  first  the  sound  is  obscure  or  duU ;  in 
the  other  it  is  more  developed  than  in  the  normal  state. 

All  the  sounds  of  the  respiratory  apparatus  do  not  reqviire  for  their 
production  the  same  quantity  of  movement.  For  some  a  very  moderate 
effort  of  inspiration  and  expiration  is  sufficient :  such  are  in  particular 
the  sounds  produced  in  the  superior  respiratory  passages ;  such  are  the 
ronchi  in  which  the  bubbles  ai'e  abundant  and  very  humid.  Others 
require  a  much  greater  effort :  as  the  sounds  that  originate  in  the  minute 
divisions  of  the  bronchi,  in  the  air  cells,  at  the  surface  of  the  pleura  ;  as 
the  sounds  that  present  the  character  of  dryness  and  hardness,  compared 
with  those  that  are  distinguished  by  an  opposite  character.  Hence  it  is 
that  we  see  this  last  class  of  sounds  diminished  very  much  and  even 
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cease  altogetlier,  notwitlistanding  the  continuance  of  their  physical  con- 
ditions of  production,  when  the  patient  sinks  into  a  state  of  great  debility  ; 
whilst  those  of  the  first  class  are  audible  even  to  the  last  moment  of  lile ; 
for  example,  the  ronchus  of  the  dying  compared  with  the  dry  crackling 
ronchus  and  the  crepitant  ronchus  of  pneumonia,  as  well  as  with  the 
pleuritic  friction  sounds.    It  is  easy  to  see  the  reason  of  this. 

We  know  that  the  way  to  render  the  morbid  sounds  of  the  respiratory 
apparatus  more  distinct,  is  to  make  the  patient  respire  with  more  force. 
We  know  that  some  vesicular  ronchi  are  heard  when  the  ear  is  first 
applied  to  the  chest  (see  chap.  II.  art.  13),  and  that  they  afterwards 
become  inaudible :  the  reason  is  that  the  first  inspirations  are  stronger 
than  the  succeeding  ones.  The  physical  conditions  of  the  lungs  and  the 
conditions  of  conductibility  of  the  neighbouring  organs  remaining 
unchanged,  we  often  see  the  physiological  or  morbid  sounds  exaggerated 
for  a  time,  under  the  influence  of  mere  nervous  excitement.  Puerile  or 
supplementary  respiration  is  nothing  but  an  exaggeration  of  the  respira- 
tory forces,  which  concentrate  their  influence  on  the  whole  or  a  part  of 
the  lung.  As  long  as  the  patient's  strength  continues  good,  there  is  thus, 
in  general,  an  antagonism  between  the  physical  and  dynamic  state  of  the 
lung ;  should  the  physical  conditions  have  a  tendency  to  reduce  the  organ 
to  a  state  of  repose,  by  the  obstruction  they  offer  to  the  entrance  of  air, 
the  dynamic  effort  increases,  and  tends  to  multiply  the  movement. 
Should  the  permeability  of  the  organ  be  re-established,  the  dynamic 
effort  is  proportionally  diminished. 

The  quantity  of  movement  remaining  unchanged,  as  well  as  the 
physical  conditions,  the  form  and  nature  of  the  sounds  sometimes  depend 
on  the  velocity  and  direction  of  this  movement.  Hence  it  is  that  we  can 
at  will  produce  or  not  the  buccal,  nasal,  pharyngeal  sounds  ;  diminish  or 
suspend  one  of  the  two  respiratory  murmurs.  I  have  stated  elsewhere 
(see  chap.  I.  art.  I.  §  2,  and  art.  II.)  the  general  principles  that  govern  the 
different  forms  of  the  respiratory  sounds  in  the  superior  sections. 

The  mechanism  of  production  of  the  respiratory  sounds  depends  chiefly 
on  the  physical  conditions  in  which  the  different  parts  of  the  respiratory 
apparatus  are  placed.  The  physical  conditions  and  their  influence  in 
the  mechanism  of  production  of  the  sounds,  may  be  reduced  to  three 
types :  1°.  the  greatest  degree  of  densification,  represented  by  hepatiza- 
tion, &c. ;  2°.  the  greatest  degree  of  rarefaction,  represented  by  pneumo- 
thorax and  emphysema;  3°.  the  liquid  state,  represented  by  pleuritic 
eff"usion.  The  laws  of  physics  on  the  vibrations  of  solid,  liquid,  and 
aeriform  bodies,  may  be  applied  to  the  analysis  of  the  sounds  produced  in 
these  three  principal  morbid  conditions  of  the  respiratory  organs.  Now, 
as  all  possible  intermediate  degrees  between  these  types  may  be  repre- 
sented by  the  various  morbid  conditions  of  the  respiratory  organs,  the 
mechanism  of  formation  of  the  sounds  produced  in  those  intermediate 
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states  will  be  decluciblc  from  the  laws  tliat  govern  the  vibrations  in  the 
typical  states. 

But  we  have  two  remarks  to  make  in  this  place:  1".  The  respiratory 
organs  scarcely  ever  present  in  their  alterations  the  precise  physical 
states  that  the  laws  of  physics  suppose ;  hence  these  laws  cannot  be 
applied  in  an  absolute  manner  in  the  investigation  of  the  mode  of  pro- 
duction of  the  sonorous  phenomena  that  result  from  them.    Thus  instead 
of  an  uniform,  extended  solidification  of  the  pulmonary  tissue,  there  most 
frequently  exists  an  irregular  or  perhaps  partial  solidification,  intermixed 
with  a  physical  state  directly  the  opposite,  as  in  the  hepatization  of 
lobular  pneumonia,  or  in  tubercular  infiltration  of  the  pulmonary  tissue. 
In  such  cases,  effects,  like  their  causes,  may  be  combined,  and  neutralize 
each  other  in  different  ways  ;  and  it  becomes  then  very  difficult,  often 
even  impossible,  to  appreciate  with  exactness  the  different  combinations 
of  movements  that  in  the  end  produced  the  sound  we  analyze.  The  same 
sonorous  vibration  may  have  to  traverse  in  succession  a  solid,  a  liquid, 
and  an  aeriform  medium ;  this  is  what  takes  place  in  hepatization  of  a 
part  of  a  lung  complicated  with  pleuritic  effusion.     2°.  The  second 
remark  I  have  to  make,  is  that  the  different  physical  states  which  the 
alterations  of  the  respiratory  organs  suppose,  instead  of  being  fixed,  and 
capable  of  being  calculated  according  to  fixed  laws  in  the  mode  of  pro- 
duction of  their  effects,  are  sometimes  very  variable.    Such  are  the 
situation  and  the  quantity  of  liquids  secreted  in  the  interior  of  the 
bronchial  system  (different  kinds  of  ronchi) ;  we  are  then  obliged,  in  the 
explanation  of  the  phenomena,  to  speak  conditionally  and  approxima- 
tively.    The  result  of  all  this  is,  that  the  application  of  the  laws  of  phy- 
sics to  the  analysis  of  the  mode  of  production  of  the  respiratory  sounds, 
diminishes  in  exactness  and  precision,  in  proportion  as  the  alterations 
represented  by  these  sounds  depart  more  from  one  of  the  three  types, 
solid,  liquid,  aeriform,  and  assimie  some  of  the  intermediate  degrees,  or 
different  combinations  of  these  states  ;  in  proportion  as  the  physical  con- 
ditions represented  by  these  alterations  are  less  constant  in  their  form 
and  their  degree.    It  results  also  from  the  preceding  considerations,  that 
in  the  investigation  of  the  mechanism  of  production  of  the  respiratory 
sounds,  the  nature  of  the  elements  that  compose  the  problem  is  such,  that 
the  solution  of  it  can  only  be  approximative,  and  never,  as  in  physics, 
absolute  and  rigorous. 

The  physical  facts  most  capable  of  giving  us  an  insight  into  the  mode 
of  production  of  the  sounds  of  the  respiratory  apparatus  ai-e  the  following: 

Every  sound  is  the  result  of  vibrations  excited  in  the  sounding  body. 
Every  vibration  supposes  a  certain  degree  of  elasticity*.  The  sounds 
produced  in  an  organ  correspond  to  its  degree  of  elasticity ;  it  is  this 
makes  the  difference  between  the  normal  sounds  of  the  superior  and 
inferior  sections  of  the  respiratory  apparatus ;  the  vesicular  sounds  are 

*  Magcndie,  Lccons  aur  Ics  pheuomeues  physiques  de  la  vie,  t.  1,  p.  166. 
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very  feeble,  very  dull,  compared  with  the  pharyngeal,  buccal,  nasal 
sounds  ;  because  the  walls  of  the  cavities,  in  which  the  latter  originate, 
are  much  more  elastic.  If  the  pulmonai-y  tissue  be  converted  into  a  dense 
structure,  or  hollowed  into  cavities  with  hard,  vibratory  walls  (pulmonary 
cavities,  hepatization),  we  find  as  strongly  marked  sounds  generated  there 
as  in  the  superior  sections ;  for  example,  the  bronchial  and  cavernous 
characters  of  respiration. 

If  the  vibrations  excited  in  a  body  are  irregular,  few  in  number,  pro- 
duced by  an  instantaneous  shock,  the  impression  felt  by  the  ear  has  in  it 
something  abrupt  and  confused,  and  deserves  only  the  name  of  noise 
(bruit ).  If  the  vibrations  are  isochronous  and  sufficiently  numerous  to 
allow  the  ear  to  distinguish,  if  we  may  say  so,  a  succession  of  slight 
strokes,  each  of  which  produces  on  it  the  same  sensation,  this  sensation  is 
called  sound  {son).*  In  the  sound,  the  agitation  of  the  body  is  more  pro- 
longed and  more  regular.  The  crepitant  ronchus  of  pneumonia,  bronchial, 
cavernous,  amphoric  respiration,  metallic  tinkling,  the  pleuritic  friction 
sound  in  its  third  degree,  the  sonorous  and  sibilant  ronchi,  &c.  may  be 
ranked  in  the  class  of  sounds ;  the  resonance  of  the  cough,  of  the  mono- 
syllabic voice,  the  pulmonary  crumpling,  belong  to  the  class  of  noises. 
But  with  regard  to  auscultatory  facts,  this  distinction  between  sound  and 
noise  is  not  of  any  importance ;  accordingly,  we  will  continue  to  employ 
each  indiiferently.  It  may  perhaps  be  of  some  use  in  practice,  to  bear  in  mind 
that  in  general  the  sound  that  leaves  on  the  ear  a  rapid  and  confused 
impression,  supposes  an  abrupt,  rapid,  and  irregular  concussion  of  the  part 
that  produces  it ;  whilst  the  sounds  whose  impression  is  distinct  and  pro- 
longed, suppose  a  movement  more  slow,  more  regular,  and  more  dui'able. 

In  an  elastic  body,  the  sound  is  stronger  in  proportion  as  the  vibrations 
are  more  rapidf .  On  this  principle  depends  the  increase  of  the  intensity 
of  the  normal  or  morbid  respiratory  murmurs,  in  the  du-ect  ratio  of  the 
increase  in  velocity  of  the  respiratoiy  movements. 

The  intensity  of  the  sound  corresponds  to  the  extent  of  the  sonorous 
body,  the  amplitude  of  its  vibrations,  and  the  number  of  bodies  that 
vibrate  in  unison  with  it ;  lastly,  to  the  degree  of  silence  that  exists 
around  |. 

Thus  it  is  that  the  bronchial  character  of  pneumonia  and  the  sibilant 
ronchus  of  the  bronchitis  with  which  it  is  sometimes  complicated,  are  more 
intense  in  proportion  as  the  hepatized  portion  of  lung  is  more  extensive, 
as  the  force  with  which  the  air  is  projected  into  the  bronchial  canals  is 
greater,  as  the  surrounding  parts  are  more  dense,  and  as  the  vesicular 
respiration  is  more  coijipletely  extinct.  This  principle  is  applicable  to  a 
great  number  of  cases ;  it  is  one  of  those  that  explains  best  the  varieties 
of  sonorous  phenomena  which  accompany  the  different  physical  states  of 
the  lung. 

*  Physique  de  Beudant,  page  185.    Physiflue  de  Lamd,  v.  2,  p.  2. 
t  Physique  de  Beudant,  p.  183.  %  Ibid.  p.  185  et  186. 
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The  intensity  of  a  sound  is  in  tlie  inverse  ratio  of  the  square  of  the 
distance  it  has  passed  over*.  We  know  that  the  normal  and  morhid 
sounds  arc  less  distinct  in  proportion  as  we  hear  them  at  a  point  more 
remote  from  the  place  they  originate.  The  distance  to  which  they  are 
propagated,  all  things  being  the  same  in  other  respects,  is  directly  pro- 
portional to  tlieir  intensity.  Most  of  them  do  not  extend  beyond  the 
lung  in  which  they  are  produced.  In  many  cases  the  primary  crepitant 
ronchus  of  central  pneumonia  cannot  even  be  heard  at  the  periphery  of 
the  organ.  The  sonorous  and  sibilant  ronchi  are  those  that  are  trans- 
mitted to  the  greatest  distance ;  their  intensity  too  is  in  general  very 
great. 

All  the  different  kinds  of  vibrations  of  which  a  sonorous  body  is 
susceptible,  may  exist  in  it  at  the  same  time  without  interfering  with  each 
other ;  so  that  the  same  body  may  at  the  same  time  propagate  all  the 
sounds,  whether  acute  or  grave  f;  their  sonorous  waves  pass  one  over  the 
other  without  breaking.  J  It  is  for  this  reason  that  we  hear  different 
kinds  of  sounds  in  the  same  point  at  the  same  moment ;  that  each  of  these 
sounds,  produced  by  a  certain  combination  of  the  physical  and  dynamic 
states  of  the  organ  or  of  the  surrounding  organs,  may  be  perfectly 
analysed  by  the  ear,  and,  after  an  accurate  examination  and  comparisons 
guided  by  experience,  may  be  referred  to  its  real  cause.  Hence  it  is  that 
auscultation  alone,  skilfully  practised  and  seconded  by  a  mind  enlightened 
as  to  the  results  it  furnishes,  is  in  itself  often  sufficient  to  reveal  the 
different  physical  states  of  the  lungs,  with  a  degree  of  precision  that 
we  could  scarcely  suppose  possible. 

The  reflexion  of  a  sound  by  the  surface  of  an  obstacle  which  the 
vibration  encounters,  produces  an  echo  when  the  sound  is  repeated  dis- 
tinctly, and  a  resonance  when  the  result  is  only  a  confused  noise  §. 
The  resonance,  however,  does  not  always  depend  on  the  reflexion 
of  sound  ;  it  often  results  from  the  vibration  of  the  walls  against  which 
the  sonorous  wave  impinges  Ij.     Pectoriloquy,  bronchophony,  egophony, 
bronchial  cough,  cavernous  cough,  may  be  considered  a  sort  of  echo  of 
the  cough  and  voice  produced  in  the  larynx.      This  echo,  this  reverbe- 
ration varies  according  to  the  nature  of  the  obstacle  against  which  the 
sonorous  waves  happen  to  strike.    The  secondary  vibrations,  produced  by 
the  impulse  of  the  primary  vibrations  on  opposing  bodies,  differ  from 
those  and  from  each  other,  according  to  the  density,  the  particular 
form,  &c.  of  the  bodies  at  the  surface  of  which  the  echo  is  produced. 
The  amphoric  respiration,  the  cavernous  respiration,  which  are  pro- 
duced in  a  vast  tuberculous  cavity  ;  the  metallic  resonance,  which  I  have 
said  (chap.  II.)  is  produced  in  certain  cases  of  hydropneumothorax  compli- 
cated with  perforation  ;  the  metallic  tinkling  described  by  Laennec,  may 
be  considered  as  the  resonance  of  a  primary  sound,  a  resonance  produced 

•  Plivsiquo  dc  Beudant,  p.  365.         t  Ibid,  p.  203.  X  md,  p.  3C8. 
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at  once  by  the  reflexion  of  the  bronchial  murmur  against  the  walls  of  the 
pulmonary  or  pleuritic  cavity,  and  by  the  secondary  vibration  of  those 
walls. 

The  diflTerences  of  qualiti/  (timbre)  exhibited  by  sounds  produced  in 
tubes  of  different  texture,  depend  primarily  on  this  texture,  and  their 
manifestation  appears  to  be  the  result  of  the  friction  of  the  column  of  air 
against  the  walls  and  perhaps  also  of  a  feeble  resonance  of  those  waUs 
themselves*.  Thus  these  thi-ee  principles  are  established :  1°.  that  the 
normal  and  morbid  respiratory  sounds  may  be  produced,  at  least  in  part, 
by  the  friction  of  the  column  of  air  in  inspiration  and  expiration  against 
the  waUs  of  the  bronchial  tubes,  as  weU  as  by  the  vibration  of  those  walls 
themselves  ;  2°.  that  there  exists  a  direct  ratio  between  the  difference  in 
qtuility  of  the  respiratory  sounds,  successively  increasing  as  we  ascend 
from  the  inferior  to  the  superior  sections  of  the  apparatus,  and  the 
different  texture  of  the  tubes  at  different  heights ;  3°.  that,  from  the 
knowledge  of  those  laws  and  those  relations,  we  may,  as  I  have  elsewhere 
observed  (chap.  I.),  even  a  priori  foresee  what  symptoms  must  present 
themselves,  if  conditions  somewhat  similar  to  those  that  the  superior  respi- 
ratory passages  present  in  the  normal  state  should  be  developed  accidentally 
in  the  tissue  of  the  lung  itself.  This,  in  fact,  is  what  occurs  in  the  progress 
of  phthisis:  the  cavities  which  the  disease  has  excavated  in  the  tissue  of 
the  lung  represent  tolerably  well,  in  some  cases,  the  physical  conditions 
of  the  pharynx,  of  the  mouth,  or  of  the  nasal  fossa;.  Like  those  natural 
cavities,  the  excavations  are  placed  at  the  extremity  of  a  tube  by  which 
the  air  enters  and  escapes,  and  are  like  them  circumscribed  by  vibratory 
walls;  accordingly  there  is  a  great  analogy  between  pharyngeal,  buccal, 
or  nasal  respiration,  and  cavernous  respiration. 

The  sound  obtained  by  blowing  into  a  tube  is  inversely  as  its  length, 
all  things  being  the  same  in  other  respects  t-  We  know  indeed  that  the 
respiratory  sounds  become  more  and  more  developed  in  proportion  as 
they  are  heard  nearer  the  larynx,  the  pharynx,  the  mouth,  and  the  nasal 
passages.  If  we  view  each  of  these  parts,  and  those  of  the  bronchial 
system  that  lie  below  them,  as  distinct  tubes,  it  is  plain  that  their  length 
diminishes  almost  regularly  from  the  inferior  to  the  superior  sections  of 
the  respiratory  canals. 

When  the  mass  of  air,  by  which  sound  is  propagated,  is  confined 
laterally,  as  in  a  cylindrical  tube,  the  sound  may  be  transmitted  to  a  great 
distance  without  losing  any  thing  of  its  intensity  %.  Let  me  add,  that  it 
may  be  propagated  equally  both  upward  and  downwards,  whatever  be 
the  direction  of  the  column  of  air  forming  the  sound ;  and  even  that  it 
may  reach  the  ear  of  the  observer  by  traversing  this  column  in  a  direction 
opposite  to  its  own.  Thus  it  is  that  the  humid  bubbling  ronchi  which 
arc  formed  in  the  depths  of  the  respiratory  passages,  arc  heard  distinctly 
by  the  ear  placed  near  the  mouth  of  the  patient,  and  are  perceived  during, 

'PhysiqucdeBeudant,  p.  361.  f  Ibid,  p.  36 J.  J  Ibid,  p.  305. 
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the  inspiratory  movement,  which  is  the  precise  period  of  their  formation. 
It  is  that  tlie  sonorous  wave,  once  formed,  radiates  in  every  direction,  and 
can  traverse  even  a  very  rapid  column  of  air,  without  being  broken  ;  it  is 
that  sound  passes  through  space  with  infinitely  greater  velocity  than  the 
most  rapid  current  of  air.  This  is  the  case  of  all  movements  of  vibration 
compared  with  movements  of  ti'anslation.  Hence  it  is  that  the  pharyn- 
geal, buccal,  nasal,  laiyngeal  sounds  are  propagated  from  above  down- 
wards, even  to  tlie  inferior  respiratory  passages,  and  that  they  may  be 
heard  by  mediate  or  immediate  auscultation,  at  the  veiy  instant,  we  may 
say,  of  their  formation. 

When  several  sonoi-ous  vibrations  originate  at  once  in  the  same  point 
or  in  contiguous  parts,  and  are  propagated  beyond  tlieir  place  of  origin, 
they  can  pass,  as  I  have  said,  without  interfering  with  each  other ;  but 
the  weaker  sounds  are  obscured  or  even  completely  masked  by  the 
stronger,  cluohus  sonorihus,  vehementior  ohsciirat  alterum.  Hence  it  is 
that  we  do  not  always  hear  all  the  sounds  that  are  produced,  or  that  we 
do  not  hear  them  as  distinctly  as  at  the  place  where  they  originate  ;  in 
pneumonia  complicated  with  bronchitis  of  the  lai-ge  branches,  the 
sonorous  and  sibilant  ronchi  prevent  us  from  hearing  the  crepitant 
rouchus  ;  in  central  pneumonia,  the  vesicular  murmurs  of  the  periphery 
of  the  lung,  now  more  intense  than  in  the  normal  state,  interfere  with 
the  transmission  of  the  crepitant  ronchus  and  of  the  bronchial  character 
to  the  ear  of  the  observer.  It  is  also  the  vesicular  murmurs  that  prevent 
our  hearing,  in  the  normal  state,  the  sounds  of  resjjiration  in  the 
bronchi ;  but  should  vesicular  respiration  cease  from  any  cause,  the  sound 
of  bronchial  respiration  appears,  even  though  the  conditions  of  the 
organ  as  to  conductibility  have  undergone  no  alteration ;  for  example, 
where  several  lobular  bronchi  happen  to  be  obliterated,  in  such  a  way 
that  respiration  can  still  go  on  in  their  superior  part. 

When  two  bodies  rub  against  each  other,  the  moving  body  makes 
small  successive  jerks  to  pass  the  asperities  over  one  another*  In  this 
principle,  and  in  what  we  have  already  said  on  the  dynamic  conditions  of 
the  respiratory  apparatus,  is  included  the  whole  theory  of  the  sounds  that 
are  characterized  and  produced  by  friction.  Such  are  the  pleuritic 
friction  sounds  (see  chap.  11.  art.  12) :  on  the  degree  of  force  with  which 
the  two  surfaces  are  impelled  against  each  other,  on  the  degree  of  proxi- 
mity that  exists  between  them,  and  on  the  degree  of  developement  and 
liardness  of  the  asperities,  depend  all  the  possible  forms  of  pleuiitic 
friction  sound. 

There  are  diifercnt  types  of  sounds,  aU  of  Avhich  appear  to  be  produced 
by  a  different  mechanism.  1°.  We  have  just  seen  that,  for  the  friction 
sounds,  there  were  forcible  contact  and  motion  between  two  uneven  sur- 
faces. 2°.  The  mechanism  of  formation  of  the  sounds  that  I  have  called 
bubbling  (bubbling  ronchi)  consists  in  the  successive  developement  ol'  a 

♦Plivsiquc  de  Beudant,  p.  179. 
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bubble  of  air  in  the  midst  of  a  humid  atmosphere  which  forms  its 
envelope,  imprisons  it  for  an  instant,  opposes  more  or  less  resistance  to 
its  enlargement,  and  at  length  bursts,  allowing  it  to  escape.  3°.  The  sound 
I  have  described  by  the  name  of  pulmonary  critmjjling  appears  to  be  pro- 
duced, as  its  name  indicates,  by  the  mechanism  exhibited  in  crumpling, 
in  squeezing  a  dry  tissue.    This  sound  is  produced  in  the  first  period  of 
puhnonary  phthisis,  and  in  cases  where  the  lung  is  compressed  by  a 
tumoiir  developed  in  its  vicinity.    The  power  that  produces  the  crumpling 
is  the  column  of  air  in  inspiration,  the  tissue  crumpled  is  the  lung,  and 
the  resisting  points,  against  which  the  inspiratory  forces  push  the  pul- 
monaiy  tissue,  are  the  small  solid  bodies  developed  in  its  substance.  It 
will  be  recollected  that  in  fact  this  sound  coexists  exclusively  with 
inspiration,  and  that  it  increases  a  little  in  intensity  when  this  movement 
is  exaggerated.    The  slightly  dry  state  of  the  tissue  of  the  lung  in  the 
first  period  of  phthisis,  favours  the  developement  of  this  kind  of  sound. 
4°.  What  I  have  called  the  crackling  ronchus  seems  to  be  produced  by  a 
different  mechanism:  the  sensation  is  that  of  dragging  and  tearing  the 
tissue ;  but  no  direct  fact  can  absolutely  authenticate  this  explanation. 
5".  I  have  said  at  page  197  upon  what  the  differences  oi  quality  depend 
and  how  they  are  produced.    6".  Those  of  tone  depend  on  the  number  of 
vibrations  in  a  given  time.    The  production  of  the  acute  tone  requires 
the  greatest  number  of  them,  requires  therefore  the  greatest  dynamic 
power,  and  supposes  the  greatest  physical  obstacle  to  this  effort.  Accord- 
ingly, the  acute  tone,  when  it  is  conjoined  in  any  form  with  the  sounds 
of  respiration  or  circulation,  suggests  a  more  unfavourable  prognosis  than, 
the  grave  tone.    7°.  The  intensity  of  the  respiratory  sounds  is  determined 
by  the  amplitude  of  the  vibrations  that  produce  them.    8°.  Their  dura- 
tion by  the  reproduction  of  the  sonorous  vibrations  for  a  longer  or  shorter 
period,  and  hence  by  the  more  or  less  permanent  action  of  the  immediate 
causes  that  have  determined  the  vibration  of  the  sonorous  body..  These 
two  latter  circumstances  of  the  respiratory  sounds  are  principally  influ-. 
enced  by  the  dynamic  conditions  of  respiration.    9°.  The  soft,  smooth, 
mellowy  character,  is  produced  by  the  contact  and  the  action  of  the 
columns  of  air  of  inspiration  and  expiration  upon  a  soft  and  flexible 
tissue,  which  freely  expands  under  its  influence.    10".  The  hai'd,  difficult 
character  arises  from  a  contrary  mechanism ;  it  is  something  that  resists 
the  movement  produced  by  the  column  of  air.    1 1°.  If  tliis  air  passes 
through  a  tissue  more  or  less  saturated  with  liquids,  the  humid  character 
is  produced ;  it  takes  the  name  of  viscid  if  these  liquids  be  a  little  glu- 
tinous.   12°.  If  the  column  of  air  penetrates  a  tissue  somewhat  dry  and 
rather  unyielding,  the  dry  character  is  heard. 

From  what  I  have  said  at  page  197,  the  normal  respiratory  sounds 
appear  to  be  produced  by  the  shock,  by  the  friction  of  the  columns  of  air 
of  inspiration  and  expiration,  against  the  walls  of  the  different  sections  of 
the  respiratory  passages ;  probably  also  by  a  little  vibration  of  the  walls  of 
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these  passages,  perhaps  even,  in  tlie  vesicular  section,  by  the  alternate 
folding  and  unfolding  of  the  walls  of  the  vesicles.  It  appears  to  Ix;  the 
same  with  respect  to  many  of  the  morbid  sounds. 

Whenever  a  body  produces  sound,  its  particles  possess  a  vibratory  mo- 
tion more  or  less  rapid,  which  is  sensible  to  touch.*  These  vibrations 
are  propagated  to  a  greater  distance  from  the  place  they  originate,  and 
ai-e  more  easily  appreciated  by  touch,  in  proportion  as  their  amplitude  is 
greater,  and  their  number  in  a  given  time  less  ;  that  is,  in  proportion  as 
the  sound  they  produce  is  at  the  same  time  more  intense  and  more  grave. 
(See,  for  the  applications  of  this  principle  to  pi-actice,  2nd  part.  Chap. 
VII.  Art.  I.)  The  effects  perceived  by  touch  are  much  less  sensible  than 
those  perceived  by  the  ear ;  the  sound  produced  by  the  vibration  of  a 
body  is  very  easily  perceived  at  some  distance  from  the  place  it  origi- 
nates ;  whilst  the  hand,  placed  at  the  same  distance  as  the  ear,  for 
instance,  on  the  walls  of  the  chest,  feels  no  trace  of  vibration. 

Of  the  sounds  that  originate  in  a  solid  body,  some  are  transmissible  to 
the  observer  by  the  intervention  of  the  air ;  these  are  aerial  sounds ; 
others  cannot  be  propagated  beyond  the  body  in  which  they  originate, 
except  through  the  intervention  of  a  solid  substance  ;  these  are  the  male- 
rial  sounds,  which  are  heard  by  mediate  or  immediate  auscultation.  It 
sometimes  happens  that  these  tAvo  classes  of  sounds  are  transformed  into 
each  other,  that  the  material  sounds  are  transmitted  by  the  air,  and  the 
aei-ial  ones  by  the  stethoscope,  f  The  sounds  that  originate  in  the  respi- 
ratory apparatus  are  very  seldom  heard  where  they  are  generated.  In 
general,  to  reach  the  ear  of  the  observer,  the  sonorous  wave  is  obliged  to 
pass  through  a  greater  or  less  extent  of  the  tissues.  The  tissues  which 
lie  in  its  course  are  usually  of  different  densities,  and  according  to  their 
density,  afford  it  a  more  or  less  easy  passage,  and  vibrate  more  or  less  in 
unison  with  it.  It  results  from  this,  that  the  sonorous  vibration,  when  it 
reaches  the  ear,  no  longer  bears  its  primary  characters,  but  a  mixture  of 
characters  more  or  less  complex,  resulting  from  the  changes  it  has  suf- 
fered in  its  route.  The  ear  and  the  mind  become  habituated  to  distin- 
guish, in  this  complex  result,  the  principal  elements  of  its  formation,  and 
to  recognize  the  primary  sound  and  the  modifications  which  have  been 
impressed  on  it  by  the  conditions  of  conductibility  it  has  had  to  pass 
through.  We  see  from  this  how  important  must  be  the  analysis  of  these 
conditions.  The  number  of  the  vibrations  of  a  vibrating  body  is  always 
remarkably  influenced  by  the  bodies  with  which  it  happens  to  be  in  con- 
tact j.  These  principles  apply  at  once  to  the  signs  furnished  by  auscul- 
tation, by  percussion,  and  by  touch. 

Elastic  bodies  of  the  first  species,  that  is,  those  whose  change  of  form  is 
instantaneous,  are  alone  susceptible  of  producing  sound  by  their  vibra- 
tions.   Elastic  bodies  of  the  second  species  (all  ductile  bodies)  are  not 

•  Physique  de  BeucUnt,  p.  183  et  184. 
t  MM.  Cagniai  d  Latour  et  Magciidio.  f  Physique  de  JBeuJant,  p.  200.  ■ 
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capable  of  producing  sounds,  because  the  return  of  the  displaced  parts  to 
their  natural  position  takes  place  too  slowly.  If  we  cover  an  elastic  body 
of  the  first  species  with  one  of  the  second,  and  attempt  to  make  the  former 
vibrate,  the  sound  produced  will  be  very  much  modified,  very  much  dimi- 
nished, or  even  sometimes  completely  extinguished,  according  to  the 
nature  and  thickness  of  the  latter.*  This  principle  is  applicable  both  to 
the  normal  and  morbid  state  of  the  respiratory  organs :  in  the  normal 
state  the  bronchi  represent  elastic  bodies  of  the  first  kind,  and  the  pulmo- 
nary tissue  represents  more  or  less  those  of  the  second  kind  ;  accordingly, 
in  the  healthy  state,  the  sound  of  respiration  in  the  bronchi  is  but  very 
imperfectly  or  rather  not  at  all  transmitted  to  the  surface  of  the  lungs. 
But  let  the  tissue  of  the  lung,  instead  of  being  pervious  to  air,  be  con- 
verted by  hepatization  into  a  solid  substance,  the  best  conductor  of  vibra- 
tion, and  the  sound  of  bronchial  respiration  will  become  distinctly  audible; 
besides,  the  perfect  silence  which  exists  around  the  bronchi,  from  the 
cessation  of  vesicular  respiration,  favours  the  propagation  of  the  central 
sound  to  the  periphery  of  the  organ.  If,  on  the  contrary,  the  pulmonary 
tissue  is  converted  into  a  body  more  pervious  still  than  in  the  natural 
state,  as  in  emphysema  of  the  lung,  the  conducting  power  being  dimi- 
nished, the  sounds  that  traverse  this  tissue  will  arrive  at  the  ear  with  less 
than  their  original  intensity. 

Sound  is  heard  much  more  quickly,  and  with  much  more  force,  through 
a  solid  body  than  through  airf.  Liquids  are  much  better  conductors 
than  air  J;  solids  are  better  conductors  than  liquids.  We  have  a  proof 
of  the  first  of  these  propositions  in  the  examples  I  have  just  cited ;  and 
of  the  second  in  the  comparative  result  of  the  reverberation  of  the  voice 
in  pulmonary  emphysema  and  pleuritic  effusion  ;  every  one  knows  that 
this  reverberation  is  almost  nothing  in  the  former,  and  is  very  conside- 
rable in  the  latter.  Lastly,  we  know  that  the  voice,  in  traversing  indu- 
rations of  the  pulmonary  tissue,  such  as  considerable  hepatization,  con- 
fluent tubercular  infiltration,  scirrhous  or  melanotic  degeneration,  fre- 
quently assumes  a  very  elevated  form,  which  rises  sometimes  even  to 
pectoriloquy,  while  egophony,  which  results  from  the  passage  of  the  voice 
through  a  stratum  of  liquid,  is  always  less  intense. 

Liquids  in  contact  with  a  vibrating  body  may  themselves  vibrate*. 
But  the  mode  of  vibration  of  liquids  is  not  exactly  the  same  as  that  of 
solids,  and  this  difference  in  the  vibration  must  produce  a  difference  in 
the  sound  that  results  from  it ;  such  is,  apparently,  the  mechanism  of 
production  of  egophony.  The  sonorous  vibration  generated  in  a  lung 
condensed  into  a  body  more  or  less  solid,  is  modified  in  traversing  the 
stratum  of  effused  fluid,  and  this  modification  produces  the  difference 
between  bronchophony  and  egophony.  At  the  same  time,  other  circum- 
stances independent  of  the  presence  of  a  liquid,  and  which  seem  rather  to 

•  Physique  de  Beudaut,  p.  181.  t  It"'*!-  P-  201. 

X  Ibid.  p.  296.  §  Ibid.  p.  296. 
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be  connected  with  certain  peculiar  but  inappreciable  conditionis  of  the 
larynx,  may  produce  the  cgophonic  voice  (see  Chap.  II.,  Art.  VII). 

The  intensity  and  velocity  with  which  sounds  are  propagated  by  solid 
bodies,  depend  on  the  nature  and  interior  structure  of  those  bodies. 
Thus,  solid  bodies  that  are  most  homogenous  and  most  elastic,  conduct 
sound  best*.  We  know,  in  fact,  that  when  pneumonia  occupies  a  consi- 
derable part  of  a  lung  at  the  same  degi-ee,  bronchophony  and  bronchial 
breathing  are  incomparably  more  intense  than  when  it  exists  here  and 
there  at  ditferent  degrees.  It  is  the  same  in  uniform  pneumonia  of  the 
entire  mass  of  a  lung,  compared  with  lobular  pneumonia ;  the  same  in 
regular  confluent  tubercular  infiltration  of  the  lungs,  contrasted  with 
irregular  scattered  infiltration.  These  facts  are  easily  explained  :  when 
the  induration  of  the  pulmonary  tissue  is  unifonn,  all  the  parts  vibrate  in 
unison  with  the  point  first  struck,  and  its  sound  is  augmented ;  when  the 
density  of  the  tissue  is  unequal,  the  different  lines  of  vibration  that  have 
originated  in  the  densest  points  are  broken  here  and  there  on  those  that 
ai'e  less  dense. 

Instead  of  being  uniform,  regular,  homogeneous,  as  in  pneumothorax, 
in  hepatization  en  masse,  in  abundant  liquid  effusion,  the  mediums  tra- 
versed by  the  sonorous  vibrations  may  present  different  degrees  of  density 
in  different  points  of  their  extent.  Then  the  sounds  that  result  are  more 
complex,  and  the  analysis  of  their  mode  of  production  more  difficult.  In 
passing  through  the  denser  mediums  the  vibrations  are  strengthened ; 
they  are  weakened  in  traversing  those  that  are  less  dense  and  less  elastic. 
These  facts  may  be  embodied  in  the  following  principles :  if  the  sono- 
rous wave  encounter  bodies  that  are  susceptible  of  vibrating  in  unison, 
the  intensity  of  the  sound  is  augmented  in  proportion  to  the  surface  of 
the  new  body  put  into  vibration  ;  if,  on  the  other  hand,  it  meet  in  its 
course  non-elastic  bodies,  or  obstacles  against  which  it  breaks,  the  inten- 
sity of  the  sound  is  considerably  diminished  f.  In  these  principles  we 
have  the  explanation,  apparently  very  difficult,  of  some  of  the  signs  of  the 
earliest  period  of  phthisis  pulmonalis ;  we  find,  by  auscultation,  as  we 
have  said  (Chap.  VI.  Art.  II.  §  8),  augmentation  of  the  intensity  and  of 
the  duration  of  expiration,  augmentation  of  the  intensity  and  diminution 
of  the  duration  of  inspiration  ;  the  alterations  of  the  intensity  and  dura- 
tion depend  here  on  two  classes  of  causes  altogether  different ;  one  which 
comes  under  the  preceding  principle,  another  that  is  foreign  to  it ;  the 
increased  intensity  of  the  tAvo  murmurs  depends  on  this,  that  the  primary 
vibrations,  generated  in  the  air  cells,  are  strengthened  in  traversing  the 
dense  and  elastic  corpuscles  that  constitute  the  tubercles  ;  the  diminution 
of  the  duration  of  inspii'ation  results  from  the  smaller  expansion  of  the 
cells,  in  consequence  of  the  obstacle  that  surrounds  them,  as  well  as  from 
the  air  penetrating  fewer  of  them  ;  the  increase  in  the  duration  of  expi- 
ration depends,  apparently,  on  the  change  that  has  taken  place  in  (he 
*  Physique  de  Bendant,  p.  202.  t  Ibid.  p.  367. 
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elastic  force  with  which  the  cells  react,  contract  upon  themselves,  and 
expel  the  air  that  had  expanded  them.  The  principles  I  have  just  laid 
down  arc  very  fruitful  in  applications ;  but  these  applications  to  be  accu- 
rate, demand  in  general  a  very  delicate  analysis  of  the  physical  conditions 
in  which  the  affected  oi^an  and  the  neighbouring  organs  are  placed ; 
they  require,  therefore,  an  exact  knowledge  of  the  different  anatomico- 
pathological  states  that  belong  to  each  affection.  In  some  cases  of  tuber- 
cular infiltration  confined  to  the  centre  of  the  summit  of  the  lung,  and  of 
emphysematous  distension  of  the  outer  layers,  the  signs  fm-nished  by  the 
first  alteration  assume  quite  a  peculiar  character,  and  are  invested  with 
forms  and  an  intensity  different  from  their  original  forms  and  intensity 
in  traversing  the  second.  In  general  the  signs  are  then  very  obscure, 
and  consist  simply  of  exaggerated  respiration,  with  the  character  of 
roughness,  of  dryness,  and  of  difficulty.  It  is  well  known  that  aU  the 
thoracic  sounds  which  are  heard  on  the  sternal  region,  have  somewhat 
greater  intensity  than  in  the  adjacent  regions,  on  account  of  the  greater 
elasticity  and  vibratility  of  the  sternum. 

From  those  general  principles  on  the  mechanism  of  production,  and 
the  transmission  of  sonorous  vibrations,  it  is  easy  to  pass  to  particular 
applications  to  which  I  have  not  alluded  in  explaining  the  principles.  It 
is  easy,  in  the  great  majority  of  cases,  to  explain  in  a  satisfactory  manner, 
the  different  forms,  the  varieties  that  the  sonorous  phenomena  present, 
and  to  connect  these  explanations  with  considerations  useful  in  diagnosis 
and  prognosis.  We  will  proceed  with  more  steadiness  in  our  plan  of 
treatment,  when  we  are  fuUy  aware  of  the  nature,  the  degree,  and  the 
course  of  the  disease. 

I  said  at  page  197  that  the  sonorous  vibrations  are  transmitted  unaltered 
to  a  great  distance,  when  the  mass  of  air  through  which  they  are  propagated 
is  circumscribed  laterally ;  that  accordingly  sounds  are  transmitted  to  a 
greater  distance,  and  more  pure  through  a  tube  than  in  the  open  air. 
On  this  is  founded  the  employment  of  the  stethoscope.    I  have  elsewhere 
said,  guided  by  clinical  observation,  that  as  a  general  method,  immediate 
auscultation  appeared  to  me  preferable  to  mediate.    Theory  conducts  to 
the  same  conclusion  ;  it  must  be  obvious,  in  fact,  that  an  artificial  tube  so 
coarsely  constructed  as  the  stethoscope,  cannot  have  more  power  to  col- 
lect and  transmit  sounds  than  the  concha  of  the  ear  and  the  auditory 
canal,  formed  for  this  purpose  by  the  hand  of  nature.    An  attempt  has 
indeed  been  made  to  imitate  the  concha  of  the  ear,  whose  office  is  to  col- 
lect the  sounds  by  enlarging  the  inferior  extremity  of  the  stethoscope ; 
but  it  is  a  coarse  imitation.    Besides,  where  have  we  in  the  stethoscope 
such  perfect  conditions  of  elasticity  and  vibratility  as  exist  in  the  carti- 
lages and  membranes  of  the  external  ear.    Placed  on  the  extremity  of 
the  stethoscope  instead  of  on  the  walls  of  the  chest,  it  seems  to  me  that 
the  ear  is  much  less  happily  disposed  for  the  attainment  of  its  object. 
I  have  said  at  page  200,  that  the  laws  which  regulate  the  formation  and 
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transmission  of  the  sonorous  vibrations  collected  by  mediate  or  immediate 
auscultation,  were  the  same  for  sonorous  vibrations  excited  by  percussion 
and  received  by  auscultation  at  a  distance  ;  the  same  for  vibrations  sen- 
sible to  the  touch.  This  is  in  general  true,  especially  as  far  as  regards 
percussion.  Thus  it  is  that  the  tactile  vibrations  which  speaking  or 
coughing  produce  in  the  walls  of  the  chest,  are  diminished  in  cases  of 
emphysema,  and  of  pneumothorax ;  but  they  are  diminished  also  when- 
ever the  density  of  the  lung  is  increased,  and  diminished  in  the  direct 
ratio  of  this  density ;  a  circumstance  which  is  in  opposition  with  the 
principle  laid  down  in  page  201,  a  principle  which  is  indisputable,  that 
vibrations  are  transmitted  with  more  ease  and  freedom  through  solids  than 
through  aeriform  bodies.  In  all  cases  of  pleurisy  with  effusion,  of  very 
thick  old  false  membranes  surrounding  the  lung,  of  hepatization  or  tuber- 
cular infiltration  of  this  organ,  &c.,  we  find,  on  the  one  hand,  a  striking 
augmentation  of  the  intensity  of  the  vocal  resonance  (auditory  vibrations), 
and  on  the  other  a  proportional  diminution  of  the  vocal  or  tactUe  vibra- 
tion. There  are  other  facts  apparently  contradictory  to  the  principles  I 
have  laid  down ;  but  it  is  sometimes  possible,  more  easily  than  in  the 
preceding  case,  to  reduce  them  to  other  principles,  or  to  certain  combina- 
tions of  the  laws  already  expounded.  Thus,  when  a  cavity  is  large, 
regular,  superficially  placed,  and  fuU  of  air,  we  usually  find  a  stronger 
vocal  tactile  vibration  than  in  the  healthy  state  of  the  part ;  the  reason 
is,  that  in  such  circumstances  the  cavity  is  in  reality  an  organ  that  aug- 
ments the  vibration,  and  that  it  performs  the  part  of  the  case  of  a  musical 
instrument.  Wlien  tuberculization  occupies  the  central  part  only  of  the 
top  of  the  lung,  the  exterior  layers  usually  are  emphysematous,  and  per- 
cussion, instead  of  the  obscure  or  duU  sound  which  we  might  expect  to 
accompany  the  presence  of  tubercles,  sometimes  produces  an  exaggerated 
sound ;  but  in  such  a  case  we  may  in  general  avoid  mistake,  by  prac- 
tising comparatively  profound  and  superficial  percussion  (see  2nd  part. 
Chap.  VII.,  Art.  II.)  The  best  condition  for  the  transmission  of  the 
tactile  vibrations  determined  by  speaking  or  coughing,  through  the  pul- 
monary tissue,  is  the  healthy  state  of  this  tissue.  This  fact,  taken  along 
with  the  fact  of  the  non-transmission  of  these  vibrations  in  cases  of  hepa- 
tization of  the  lung  and  of  pneumothorax,  would  seem  to  authorize  this 
opinion:  that  the  physical  condition  most  appropriate  for  the  trans- 
mission of  tactile  vibrations,  is  a  mass  of  air  limited  in  extent,  and 
divided  by  a  great  number  of  partitions  into  innumerable  secondary 
masses ;  or  perhaps  this  opinion :  that  whenever  a  body  or  one  of 
our  organs  is  altered  from  its  normal  texture,  it  becomes  by  this  alone 
less  suited  to  transmit  tactile  vibrations  ;  making  allowance,  however,  in 
each  of  these  explanations,  for  certain  peculiar  cases,  such  as  that  men- 
tioned above. 

It  is  in  virtue  of  its  elasticity  the  lung  contracts  after  having  been  dis- 
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tended*.     This  fact  is  rendered  indisputable  by  tbe  experiments  of 
MM.  Magendie,  Dupuis,  Piedagniel,  and  Berard  tlie  younger.    It  is  on 
tliis  reactive  power  possessed  by  the  pulmonary  cells,  and  the  retrograde 
movement  it  communicates  to  the  column  of  air  that  the  expiratory 
murmur  depends.    Cceteris  paribus,  the  duration  and  intensity  of  this 
sound  are  directly  proportional  to  the  force  and  the  slowness  with 
which  this  reaction  movement  is  produced.    The  degree  of  reaction,  that 
is  the  force  with  which  the  air  cells  contract,  is  usually  proportional  to 
the  degree  of  dilatation  of  these  cells  by  the  column  of  air  in  inspiration  ; 
accordingly  after  a  strong  inspiration,  the  expiratory  murmur  is  always 
more  developed.    We  have  already  proved  this  fact  by  our  manometric 
experiments  (see  chap.  II.  art.  6).  The  expiratory  murmur  is  much  more 
feeble  than  the  inspiratory :  this  is  natural,  for  the  moving  power  repre- 
sented by  the  elasticity  of  the  pulmonary  cells  cannot  be  compared  to 
that  of  the  contraction  of  the  inspiratory  muscles.     The  intensity  of  the 
murmur  of  inspiration  is  represented  by  the  number  of  cells  that  open  to 
admit  the  air  and  by  the  degree  of  their  expansion.   The  intensity  of  the 
murmur  of  expiration  corresponds  to  the  number  of  cells  that  react  on 
the  air  and  to  the  degree  of  this  reaction.    The  duration  of  each  depends 
equally  on  the  degree  of  expansion  and  reaction  of  the  cells  and  on  the 
slowness  or  rapidity  of  these  movements.    These  principles  once  esta- 
blished, we  can  easily  explain  the  mechanism  by  which  each  of  the  modi- 
fications of  these  sounds  is  produced,  and  determine  from  these  modifica- 
tions, when  they  present  themselves,  the  physical  and  dynamical  condi- 
tions they  suppose.    But  we  must  not  forget,  in  this  analysis,  to  take 
into  account  the  conditions  of  conductibility  which  may,  as  we  have 
proved  at  page  202,  have  a  very  considerable  share  in  the  production  of 
the  alterations  of  the  intensity  of  the  respiratory  sounds.    In  the  first 
stage  of  phthisis,  the  augmentation  of  the  expiratory  murmur  arises 
chiefly  from  the  conditions  of  conductibility  and  of  increased  vibration  that 
exist  in  the  lung.   In  pulmonary  emphysema,  this  augmentation  is  chiefly 
influenced  by  the  modification  that  has  occurred  in  the  elasticity  of  the 
air  cells.    These  cells  can  act  but  slowly  on  the  air  by  which  they  are 
distended  ;  the  rarefied  pulmonary  tissue  has  become  a  worse  conductor 
of  sound ;  accordingly  the  augmentation  of  the  expiratory  murmur  afiects 
its  duration  particularly.    We  might  in  the  same  manner  analyse  the 
mechanism  of  production  of  the  different  morbid  varieties  of  the  expira- 
tory murmur ;  any  one  can  easily  do  this  for  himself. 

The  bronchial  character  that  appears  in  the  first  stage  of  phthisis,  as 
well  as  in  all  indurations  of  the  lungs,  is  produced  by  the  same 
mechanism  as  that  of  pneumonia.  With  this  may  be  combined  the  influ- 
ence of  increased  vibration  which  I  pointed  out  above.  The  different 
degrees  of  the  physical  state  of  the  lungs  explain  the  different  degrees  of 
alteration  of  rjualit?/  that  may  precede  or  follow  the  bronchial  character. 

•  Magendie,  Lcsons  sur  Ics  phcnomencs  physiques  do  la  vip,  t.  I,  p.  7  and  IG9. 
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111  general,  we  find  the  expiratory  murmur  more  marked  in  pro- 
portion as  we  examine  persons  of  a  more  advanced  age,  and  the 
inspiratory  on  the  contrary  diminished  in  the  same  proportion.  The 
cause  of  this  is  that  tlie  puhnonary  tissue  tends  to  become  more  and  more 
rarefied  as  we  advance  in  life,  and  thus  approaching  the  anatomical  con- 
ditions of  emphysema,  it  must  produce  the  same  effects:  the  dynamic 
force  of  respiration  having  diminished,  the  pulmonary  cells  emptying 
themselves  but  slowly  and  with  difficulty  on  account  of  the  great  diminu- 
tion of  their  elastic  property,  their  dilatation  by  the  effort  of  inspiration 
is  but  moderate ;  hence  the  decrease  of  the  inspiratory  murmur  and  the 
increase  of  the  expiratory*. 

The  great  intensity  of  respiration  in  the  child  is  explained  by  the 
greater  dynamic  force,  by  the  somewhat  greater  extent  of  the  air  tubes, 
by  the  great  flexibility  of  the  pulmonary  tissue,  which  renders  the  dila- 
tation of  its  cells  very  easy  and  very  extensive.    The  somewhat  more 
strongly  marked  expiratory  murmur  in  the  child  than  the  adult  depends  on 
the  greater  elasticity  of  the  tissue  of  the  lung  in  the  fii-st  period  of  life. 
Accidental  puerile  respiration  is  the  result  of  an  augmentation  of  the 
dynamic  power,  and  the  consequent  penetration  of  air  into  a  greater 
number  of  cells,  the  greater  expansion  and  contraction  of  those  cells. 
The  great  elasticity  of  the  air  cells  in  the  child,  the  diminution  of  this 
property  in  the  old  affected  with  emphysema,  conduct,  as  we  have  just 
seen,  to  nearly  the  same  result,  the  augmentation  of  the  expiratory 
murmur.    But  there  exists  this  difference  between  the  cases,  that  in  tlie 
child,  as  in  all  cases  of  exaggerated  respiration,  there  is  at  once  augmen- 
tation of  both  the  duration  and  intensity  of  the  murmm-,  while  in  the  old, 
affected  with  pulmonary  emphysema,  the  increase  affects  chiefly  the  dur- 
ation.   In  the  first  case,  in  fact,  the  cells  forcibly  dilated  by  inspii-ation, 
react  strongly  against  the  column  of  air ;  while  in  the  other  case,  being 
but  gently  distended  by  this  column,  their  reaction  is  at  once  feeble  and 
slow.    If  with  some  we  suppose  that  the  cells  and  bronchial  ramifications 
are  susceptible  of  a  permanent  or  alternate  contraction  which  greatly 
diminishes  their  diameter,  (for  example,  the  spasmodic  asthma  of  Laennec) 
we  may  easily,  from  what  has  been  just  said,  explain  the  modifications 
that  may  take  place  in  the  inspiratory  and  expiratory  murmurs,  and  the 
mechanism  of  production  of  each  of  these  modifications. 

We  have  supposed  above,  in  explaining  the  mechanism  of  production 
of  exaggerated  respiration,  that  a  greater  number  of  pulmonary  cells  were 
then  dilated  by  the  air  ;  in  fact,  M.  Cruveilhier  has  observed,  that  there 
is  always  a  certain  number  of  vesicles  in  reserve,  which  expand  to  supply 
the  place  of  those  that  happen  to  be  more  or  less  obliterated.  There  is, 
says  he,  between  the  air  cells  taken  individually,  the  same  mutual  de- 

*  M.  Andral  has  already  made  this  remark  and  given  this  explanation,  applying  it  to 
the  respiratory  mui'mur  viewed  en  masse, — (Auscult.  Med.  ed.  1837,  t.  ],  p.  65.) 
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peuclence  as  between  the  two  lungs,  or  the  lobes  of  the  same  lung.  I  was, 
besides,  authorized  to  admit  this  fact  from  my  experiments  on  sponge. 

In  our  inquiries  into  the  mechanism  of  production  of  the  expiratory 
murmur,  we  have  taken  into  account  only  the  elastic  reaction  of  the  air 
cells  and  of  the  rest  of  the  bronchial  tubes,  because,  in  fact,  in  ordinary 
expiration  this  appears  to  be  the  essential  cause  of  the  expiratory  sound ; 
but  whenever  the  respiratory  motions  are  exaggerated  or  spasmodic,  we 
must  combine  with  this  first  and  chief  cause  the  action  of  the  thoracic 
walls  and  of  the  abdominal  muscles.  All  these  forces,  however  united, 
are  still  inferior  to  the  inspiratory  forces.  At  the  same  time,  they  strikingly 
augment  the  intensity  and  duration  of  the  expiratory  murmur. 

Two  primary  conditions  are  necessary  to  the  production  of  the  ronchi : 
V.  a  cavity ;  2°.  a  cokuTin  of  air  moving  in  it.  All  the  possible  varieties 
of  ronchi  depend  on  the  form  or  the  size  of  the  cavity,  on  the  greater  or 
less  diyness  or  humidity  of  its  walls,  on  the  volume,  the  force,  and  the 
velocity  of  the  column  of  air ;  all  the  varieties  of  ronchi  may  be  explained 
by  the  different  combinations  of  the  preceding  elements.  It  would  be 
much  too  long  to  enter  into  all  the  details  of  this  subject.  With  the 
general  principles  previously  explained,  and  what  I  have  just  now  said  it 
will  be  easy  to  descend  to  particular  applications.  Besides  this  subject 
has  been  better  studied  than  those  I  considered  previously,  which  is  an 
additional  reason  for  not  dwelling  on  it. 

I  have  made  some  researches  with  the  view  of  determining  the  manner 
in  which  certain  morbid  states  of  the  lung  are  produced.  These 
researches  have  led  me  to  an  knowledge  of  the  cause  and  origin  of  the 
granulations  of  hepatization  in  the  2nd  and  3rd  stage  and  of  puhnonary 
apoplexy.  By  this  means,  we  are  enabled  to  explain  the  mechanism  of 
production  of  the  humid  ronchus  with  continuous  bubbles  of  active  san- 
guineous congestion,  of  the  crepitant  ronchus  of  pneumonia,  and  to 
understand  the  cause  of  the  difierences  presented  by  the  latter  at  different 
periods  of  its  duration.  I  will  commence  by  relating  the  anatomical  fact 
on  which  these  explanations  depend. 

The  27th  April,  1836,  at  the  hospital  la  Pitie,  I  examined  the  body  of 
a  man  who  had  died  at  No.  36  ward  of  St.  Michael,  of  considerable  con- 
traction of  the  orifices  of  the  heart.  An  apoplectic  nucleus  of  consider- 
able extent  occupied  the  middle  lobe  of  the  right  lung.  There  was  no 
rupture  of  the  pulmonary  tissue  apparent ;  the  blood  was,  as  it  were, 
intimately  combined  with  the  tissue,  and  no  where  presented  the  appear- 
ance of  an  isolated  clot.  An  incision  was  made  through  the  centre  of  the 
apoplectic  nucleus ;  the  surface  of  this  incision  was  granular.  The 
maximum  of  alteration  and  of  granulation  was  at  the  centre;  both 
decreased  in  proportion  as  we  receded  from  that  point.  I  proceeded  to 
examine  from  the  circumference  towards  the  centre.  Here  where  the 
granulations  were  in  c^uite  a  rudimentary  state,  it  was  easy  to  see  with 
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the  naked  eye,  as  well  as  witli  a  glass,  that  they  were  produced  by  a 
slight  projection  of  the  points  of  intersection  of  the  walls  of  tlie  cells ; 
these  cellular  walls  were  slightly  thickened,  firm,  and  as  if  in  a  state  of 
turgescence.  This  thickening,  this  turgesccnce  on  which  depended  the 
granular  condition  of  the  cut  surface,  was  owing  to  the  deposition  of  a 
thin  layer  of  blood  on  the  inner  face  of  each  of  these  walls.  This  blood 
was  apparently  intimately  combined  with  the  tissue  of  the  walls,  which 
appeared  on  the  surface  of  the  slice,  as  innumerable  little  projections 
inclosing  between  them  small  areolar  spaces.  These  projections  were 
nothing  else  but  the  granulations  described  by  Laennec,  and  the  areolar 
spaces,  presenting  little  depressions,  were  what  remained  of  each  vesicular 
cavity.  But  as  these  little  depressions  exhibited  a  somewhat  greater 
capacity  than  the  pulmonary  cells  in  the  normal  state,  we  were  disposed 
to  think,  either  that  these  cells  were  greatly  dilated  before  the 
haemorrhagic  congestion,  or  that  each  of  these  little  depressions  was 
formed  of  two  or  three  cells  united  into  one  by  the  rupture  of  their  walls. 
Whichever  it  may  have  been,  each  of  these  little  cavities  was  lined 
within  by  a  layer  of  sanguineous  matter,  which  diminished  its  capacity, 
and  which  could  be  partially  removed  by  scraping  the  interior  of  the 
cavity  with  the  point  of  a  fine  scalpel.  In  proportion  as  we  approached 
the  centre  of  the  apoplectic  nucleus,  we  saw  the  granulations  on  the  sur- 
face of  the  slice  become  more  marked,  the  little  vesicular  cavities  more 
and  more  diminished,  and  at  length  completely  filled  up  by  the  sangui- 
neous matter  deposited  on  the  inside  of  theii*  walls  ;  we  saw  these  walls 
become  thicker  and  more  resistant,  and  produce  stiU  more  plainly,  by 
their  mammiform  projections,  the  small  granulations  so  well  described  by 
Laennec*.  On  washing  and  compressing  the  portions  of  pulmonary 
tissue  on  which  we  had  made  these  remarks,  a  considerable  quantity  of 
the  blood  it  contained  came  away,  the  granular  appearance  was  propor- 
tionally diminished,  the  surface  of  the  slice  became  more  smooth,  and  we 
could  i-ecognize  in  it  the  walls  of  the  little  cells  reduced  almost  to  their 
natural  thinness  and  prominence.  The  small  lamellas  that  formed  these 
walls  merely  retained  a  little  of  the  blood  they  had  imbibed  and  a  slight 
reddish  tinge.  In  the  intervals  between  these  lamelljB  the  small  vesicular 
cavities  were  seen,  now  perfectly  distinct  and  having  resumed  nearly 
their  natural  capacity,  but  sunk  in  upon  themselves.  In  the  parts  most 
distant  from  the  centre  of  the  apoplectic  nucleus,  where  the  granular  con- 
dition was  altogether  rudimentary,  the  disease  scarcely  deserved  the  name 
of  apoplexy.  I^made  afterwards  researches  similar  to  the  above  on  per- 
sons who  had  died  of  pneumonia  in  its  1st,  2nd,  and  3rd  stages,  and  I 
ascertained  precisely  the  same  facts.  The  granulations  are  altogether 
rudimentary  in  the  1st  stage  ;  in  the  3rd  where  suppuration  begins  to 
take  place,  it  appears  first  on  the  granulations  themselves,  in  the  form  of 
a  white  point,  then  extends,  and  gradually  produces  the  softening  and 

'  Auscult.  Med.  ed  d'Andral,  t.  1,  p.  450.    Forbes's  transl.  p.  188. 
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pneuraoniii,  when  the  suppuration  is  somewhat  advanced,  the  granular 
condition  of  the  cut  surface  of  the  hepatized  part  has  almost  entirely  dis- 
appeared. The  suppuration  of  the  lung  therefore  begins  in  the  inter- 
vesicular  cellular  tissue  and  not  in  the  interior  of  the  vesicles.  The 
absence  of  granulations  in  the  alteration  that  has  been  called  splenization 
of  the  lung*  depends  on  this,  that  the  organic  action  is  in  it  altogether 
different  from  that  which  takes  place  in  pneumonia  and  pulmonary 
apoplexy.  In  the  latter,  a  kind  of  inflammatory,  congestional,  hajmorr- 
hagic  turgescence  of  the  walls  of  the  cells  takes  place ;  but  this  tur- 
gescence  is  essentially  active  ;  there  is  an  afflux  of  liquid  into  their 
tissue,  and  they  become  more  consistent  and  more  firm  ;  hence  the  granu- 
lations. In  splenization  on  the  other  hand,  the  blood  transudes  passively 
and  is  decomposed ;  the  vital  activity  is  greatly  diminished  in  both  solids 
and  fluids ;  the  walls  of  the  cells  give  way,  sink  in,  soften,  and  the 
splenified  portion  of  lung  in  no  long  time  falls  into  a  pulpy  detritus. 
We  find  this  species  of  altei*ation  occur  chiefly  in  the  old,  or  in  persons 
worn  out  by  a  tedious  illness.  It  has  been  remarked  that  the  granular 
condition  is,  in  general,  less  marked  in  hepatization  of  the  lungs  in  old 
persons  than  in  adults ;  this  may  also  depend,  as  has  been  observed  by 
M.  Andralf,  on  the  extreme  rarefaction  of  the  lungs  in  the  advanced 
periods  of  life ;  their  cells  at  this  time  are  not  so  easily  filled  up  by  the 
tliickening  of  their  walls.  The  dyspnea  also  that  accompanies  the  pneu- 
monia of  the  aged  is  much  less  urgent  than  that  which  accompanies  the 
pneumonia  of  the  adult.  MM.  Hom-mann  and  Dechambre,  in  an  excellent 
woi'k  they  have  published  on  the  pneumonia  of  the  aged,  have  admitted  two 
varieties  of  it ;  one  of  these  has  its  seat,  according  to  those  authors,  in  the 
waUs  themselves  of  the  vesicles ;  this  one  alone  exhibits  in  its  anatomical 
characters  the  granular  condition.  This  fact,  it  is  plain,  is  in  accordance 
with  the  result  of  my  researches  on  the  nature  and  mode  of  developement 
of  these  granulations.  I  am  aware  that  this  result  is  opposed  to  the 
opinion  of  those  whose  name  alone  is  a  high  authority,  who  place  the  seat 
of  pneumonia  and  of  the  granulations  that  I'esult  from  it  in  the  vesicles 
themselves  |. 

For  this  reason  I  considered  myself  bound  to  give  a  detailed  account 
of  the  facts  on  which  I  found  my  opinion.  The  notion,  that  the  form 
and  volume  of  the  granulations  depend  on  the  vesicles  in  which  they >  are 
supposed  to  be  developed,  is  ingenious  ;  it  is  the  first  that  presents  itself 
to  the  mind,  but  I  believe  it  to  be  contrary  to  observation.  According  to 
this  view  it  would  be  necessary  to  admit  that  each  granulation  was  a^Hnd 
of  small  sanguineous  clot ;  now  direct  examination  gives  precisely  the 
opposite  result.    The  opinion  I  have  put  forward  is  quite  in  harmony 

'  Auscul.  Med.  t.  1,  p.  464  ct  455. 
t  Idem,  t.  1,  p.  650. 

X  Louis,  Recherchcs  sur  la  Phthisic,  p.  9  Lacnncc,  ed.  d'Audral,  v.  l,p.  491  — 

Forbes's  transl.  p.  201. 

P 


210 


MECHANISM  OF  PTIODUGTION  OF  THE 


with  the  ideas  generally  I'cceived  as  to  the  seat  of  inflammations.  From 
the  facts  on  which  my  opinion  is  founded,  pneumonia  is  seated  in  the 
connecting  cellular  tissue  of  the  mucous  lamellae  that  form  the  air  cells, 
and  begins  by  a  hypei'cmia  of  this  tissue ;  in  consequence  of  this 
hyperemia,  a  slight  sanguineous  exudation  is  produced  on  the  mucous 
surface,  and  not  a  real  hasmorrhage  as  the  other  view  supposes.  This 
extravasation  of  blood,  in  the  form  of  small  clots,  did  not  exist  even  in 
the  apoplectic  nucleus  of  which  I  have  given  a  description  ;  and  yet  this 
part  presented  all  the  characters  described  by  Laennec  as  telonging  to 
pulmonary  apoplexy.  Can  persons  have  formed  a  false  notion  of  the 
mechanism  of  production  of  this  affection  from  its  minor  degrees  ?  The 
pathogenic  course  I  have  described  in  pneumonia  agi-ees  with  that 
observed  in  inflammation  of  the  bronchial  and  of  other  mucous  mem- 
branes. 

These  anatomical  facts  being  established,  let  us  see  how  they  explain 
the  characters  exhibited  by  the  humid  ronchus  with  continuous  bubbles 
of  active  congestion,  and  the  crepitant  ronchus  of  pneumonia.  The 
active  sanguineous  congestion  pi'ecedes,  as  we  have  said,  the  first  stage  of 
pneumonia,  and  the  continuous  humid  ronchus  precedes  the  crepitant 
ronchus  (Chap.  VI.  Art.  2,  §  3).    If  the  parallel  we  have  made  between 
those  two  ronchi  (Chap.  II.  Art.  11,)  be  borne  in  mind,  it  will  be  seen  that 
their  differences  correspond  to  the  different  forms  and  degrees  of  the 
anatomical  state  on  which  they  depend.    The  bubbles  of  the  ronchus  of 
active  congestion  are  voluminous,  and  as  it  were  continuous  with  one 
another  ;  they  are  accompanied  with  the  viscid  humid  character ;  in  fact 
at  this  period  the  air  cells  are  less  obstructed  ;  the  blood  which  is  begin- 
ning to  be  exhaled  at  their  surface  and  deposited  on  their  walls,  has  not 
as  yet  become  solidified,  as  subsequently  occurs  ;  and  the  viscidity  of  this 
fluid  is  an  obstacle  to  the  free,  rapid,  and  complete  developement  of  the 
bubbles  ;  hence  the  humid,  viscid,  and  continuous  characters  they  pre- 
sent.   When  the  blood  deposited  on  the  walls  of  the  air  cells  is  in  some 
degree  solidified,  when  the  capacity  of  the  cells  is  sensibly  diminished  by 
the  deposition  of  successive  layers  of  blood  on  their  walls,  the  bubbles  of 
the  ronchus  formed  must  be  dry  and  very  small  compared  with  the  pi-e- 
ceding  ;  they  must  be  more  perfectly  spherical,  because  the  viscid  quality 
no  longer  exists  to  oppose  their  developement.    In  proportion  as,  by  the 
passage  of  the  pneumonia  from  the  1st  to  the  2nd  degree,  the  cells  become 
obstructed  more  completely  and  in  greater  number,  the  bubbles  must 
become  finer  and  less  numerous  ;  they  must  cease  entirely  Avhen  the 
obstruction  of  the  air  cells  is  complete,  and  not  reappear  till  the  resolu- 
tion of  the  obstruction  is  so  far  advanced,  that  the  air  begins  to  obtain 
admission  into  the  vesicles  ;  then  a  mucous  secretion  usually  taking  place 
at  the  interior  of  the  vesicles  in  which  resolution  has  commenced,  the 
bubbles  of  this  ronchus  redux  must  be  successively  more  humid  and 
larger.    Now  this  is  precisely  what  happens ;  for  wo  see  in  this  descrip- 
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tion  the  three  stages  (appearance,  cessation,  reappearance,)  of  the  crepi- 
tant ronchus  of  pneumonia,  and  the  characters  that  are  peculiar  to  it  at 
each  of  its  stages. 

I  made  some  experiments  on  a  patient  on  whom  I  had  operated  for 
empyema,  which  appear  to  me  to  show  conclusively  the  mechanism 
of  production  of  the  amphoric  character,  and  of  metallic  resonance  and 
tinkling.* 

On  the  2nd  day  of  the  operation,  we  recognized  all  the  signs  of  hydro- 
pneumothorax  with  perforation  of  the  lung  (see  Chap.  VI.  Art.  4,  §  4), 
except  amphoric  respiration  which  was  only  heard  at  times  for  a  moment. 
It  was  the  first  time  these  signs  had  appeared.  The  chest  contained  a 
considerable  quantity  of  liquid  and  much  air  ;  astringent  injections  were 
injected  every  day  into  the  cavity  of  the  pleura,  and  we  could  without 
causing  the  slightest  inconvenience  to  the  patient,  augment  at  pleasure 
the  proportional  quantity  of  air  and  liquid  contained  in  the  pleura.  Fluid 
was  thi-own  in  till  it  rose  above  the  level  of  the  external  wound  ;  a  female 
catheter  was  introduced  through  the  wound  and  pushed  into  the  mass  of 
liquid ;  the  edges  of  the  Avound  were  kept  closely  attached  against  the  walls 
of  the  catheter,  so  that  not  a  bubble  of  air  or  drop  of  liquid  could  enter  or 
escape.  We  placed  in  the  opening  of  the  catheter  the  pipe  of  a  syringe, 
charged  with  both  air  and  liquid,  and  held  slanting  from  above  down- 
wards, so  that  the  air  must  pass  in  last.  We  directed  the  patient  not  to 
respire  for  some  instants  that  we  might  be  certain  the  sounds  we  heard 
were  really  the  result  of  the  experiment  and  not  of  respiration  ;  I  satis- 
fied myself  indeed  that  he  did  not  respire ;  and  while  I  kept  my  ear 
applied  to  the  side  of  the  chest  ready  to  observe  the  sounds  that  might  be 
produced,  an  assistant  pushed  the  piston  of  the  syringe.  So  long  as  it  was 
the  column  of  liquid  that  passed  into  the  pleura,  I  heard  no  sound  at  all 
analogous  to  the  normal  or  morbid  sounds  of  the  respiratory  apparatus  ; 
the  kind  of  bubbling  produced  was  indeed  barely  perceptible.  But  the 
moment  successive,  scattered  bubbles  of  air  began  to  escape  from  the 
syringe,  and  traversing  the  stratum  of  liquid  burst  at  its  surface,  I  heard 
distinctly  as  each  bubble  broke,  a  clear  isolated  metallic  sound,  the  same, 
in  short,  in  every  respect  as  the  isolated  metallic  tinkling  we  heard  in  the 
same  patient,  in  the  same  side  of  the  chest,  during  respiration.  In  a 
second  experiment,  the  syringe  was  charged  with  a  greater  quantity  of 
air  than  on  the  first  occasion  ;  the  piston  was  pushed  more  rapidly,  and  I 
heard  the  metallic  tinkling  less  isolated,  and  accompanied  with  a  kind  of 
metallic  resonance,  such  as  is  heard  in  some  patients,  and  which  I  for- 
merly described.  Lastly,  the  syringe  was  charged  with  air  alone,  the 
piston  was  forcibly  driven  down,  and  the  air  instead  of  passing  through 
the  liquid  bubble  by  bubble,  traversed  it  in  a  dense  mass,  and  came  with 
a  sudden  reverberation  against  the  bare  sides  of  the  pleuritic  cavity.  The 
sound  produced  was  but  a  degree  higher  than  the  metallic  resonance  just 

*  Wai'd  of  St.  Louis,  hospital  of  la  C'haritc,  under  M.  Audral  in  1837. 
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described  ;  it  strikingly  resembled  amplioric  respiration.  But  we  pro- 
duced a  much  better  imitation  of  the  amphoi'ic  character,  by  injecting  the 
column  of  air  dii-ectly  into  the  portion  of  the  pleuritic  cavity  not  occupied 
by  liquid.  In  doing  this,  care  was  taken  to  allow  enough  of  the  liquid  to 
escape  through  the  wound,  that  its  level  might  be  below  the  opening. 
These  experiments,  which  Avere  in  no  way  injurious  to  the  patient,  were 
often  repeated  and  always  with  the  same  results,  varying  merely  in  degree 
or  form.  Made  on  the  dead  body,  their  result  is  negative.  In  that  case 
certain  circumstances,  not  easily  appreciated,  prevent  the  exact  repetition 
of  the  same  phenomena.  Some  days  before  the  patient's  death,  we  again 
ascertained  that  metallic  tinkling  and  resonance  were  produced  naturally 
diu'ing  respiration.  The  amphoric  cliaracter  was  only  audible  at  times. 
On  examination  after  death,  we  found  an  effusion  of  air  and  fluid  in  the 
pleura,  and  below  the  level  of  the  fluid  a  perforation  of  the  lung,  pro- 
duced by  a  very  narrow  opening,  through  which  the  bronchial  system 
communicated  with  the  cavity  of  the  pleura*.  The  lung  being  placed  in 
water,  and  air  injected  into  the  bronchi,  it  escaped  from  the  small  open- 
ing in  successive  small  bubbles,  which  burst  in  succession  at  the  surface 
of  the  liquid ;  these  bubbles  were  more  scattered  or  more  crowded  toge- 
ther, according  to  the  force  with  which  the  air  was  thrown  in.  I  think 
we  may  conclude  from  the  experiments  I  have  just  related,  and  from  the 
relation  that  exists  between  the  results  they  have  furnished  and  the  ana- 
tomical circumstances  revealed  by  the  autopsy:  1°.  That  the  metallic 
tinkling  of  hydropneumothorax,  complicated  with  perforation  of  the  lung, 
is  produced  by  a  bubble  of  air  which  escapes  from  the  lung  through  the 
fistulous  opening,  traverses  the  mass  of  liquid  effused  into  the  pleura,  and 
bursts  at  its  surface  in  the  midst  of  the  air  more  or  less  rarified,  that 
occupies  the  upper  part  of  the  cavity  of  the  pleura.  The  metallic  tinkling 
produced,  is  isolated  or  prolonged  according  to  the  number  and  velocity 
of  the  bubbles  of  air  that  escape  from  the  lung.  2°.  That  the  anatomical 
condition  of  production  of  this  sign  is  a  very  small  pulmonary  fistula, 
opening  below  the  level  of  the  effused  fluid,  a  fistula  of  such  a  kind,  that 
the  air  can  only  escape  from  it  in  the  form  of  successive  bubbles.  It  will 
be  remembered,  that  metallic  tinkling  is  best  heard  during  coughing  or 
speaking,  that  these  acts  require  a  greater  respiratory  effort,  and  that  in 
such  circumstances  a  greater  number  of  bubbles  find  their  way  through 
the  opening,  than  could  have  passed  during  a  weaker  dynamic  effort. 
A  very  deep  inspiration  produces  the  same  effect.  3°.  That  metallic 
resonance  is  produced  in  the  same  anatomical  conditions,  provided 

•  There  was  no  trace  of  tubercles  in  any  pai-t  of  the  lungs  in  this  case.  The  perfora- 
tion was  produced  by  a  deep  ulcer  of  a  false  membrane,  wliich  was  thick,  firm,  and 
very  old,  and  which  covered  the  whole  surface  of  the  lung.  This  membrane  was 
covered  with  ulcers,  one  only  of  which  had  reached  the  lung.  A  purulent  fluid  occu- 
pied the  lower  part  of  the  cavity.  Instead  of  proceeding,  as  usual,  from  within  out- 
wards, the  perforation  in  tliis  case  was  produced  from  without  inwards.  I  believe  no 
similar  fact  is  on  record. 
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tlie  air  escapes  in  numerous  bubbles  rapidly  succeeding  each  other, 
instead  of  in  separate  scattered  bubbles.      In  fact  this  variety  of  the 
phenomenon  occurs  chiefly  in  consequence  of  great  eflforts  in  cough- 
ing, speaking,  or  respiring.    4".  That  amphoric  respiration  is  produced, 
when  a  tolerably  strong  column  of  air  is  poured  directly  or  almost  directly 
into  the  portion  of  the  pleuritic  cavity  not  occupied  by  the  effused  liquid. 
This  condition  is  fulfilled  by  a  fistulous  opening  rather  large,  and  opening 
above,  or  at  least  near  the  surface  of  the  effusion.    It  will  be  easy  to  con- 
ceive, with  the  aid  of  this  explanation,  all  the  varieties  that  may  occur  in 
the  progress,  in  the  fonu,  in  the  different  combinations  of  these  three 
phenomena.   We  know  there  exists  a  kind  of  opposition  between  metallic 
tinkling  and  amphoric  respiration  ;  when  the  one  is  heard,  the  other  in 
general  does  not  exist ;  this  must  be  so,  inasmuch  as  the  conditions  on 
which  they  depend  are  nearly  opposite.    If  two  fistulous  openings  exist, 
one  rather  large  and  situated  above  the  surface  of  the  effusion,  the  other 
small  and  below  this  surface,  it  is  plain  the  two  phenomena  may  exist  at 
the  same  time.   If  the  quantity  of  the  effusion  be  increased  or  diminished, 
so  that  its  surface  rises  above  or  falls  below  the  perforation  in  the  lung, 
metallic  tinkling  and  amphoric  respiration  may  alternately  replace  each 
other.    If  the  fistulous  opening,  small  at  first,  becomes  enlarged,  the  me- 
tallic tinkling  will  disappear,  and  will  be  replaced  by  the  amphoric  cha- 
racter.   The  contrary  wiU  take  place  if  the  opening,  at  first  tolerably 
large,  should  happen  to  be  diminished  by  the  intervention  of  a  small  por- 
tion of  detached  pulmonary  tissue,  by  a  pseudo-membranous  clot,  or  in 
any  other  way.    Lastly,  the  two  sounds  I  have  analyzed  will  cease,  if  the 
fistulous  opening  should  be  completely  obliterated,  as  I  have  ascertained 
on  the  autopsy  of  some  patients  in  whom  we  had  recognized,  some  time 
before  death,  the  disappearance  of  metallic  tinkling  and  amphoric  respir- 
ation.   The  degree  of  force  with  which  inspiration  is  effected,  may  like- 
wise, as  we  have  proved,  exercise  an  influence  on  the  degree,  and  even  on 
the  existence  of  those  sounds.    When  metallic  tinkling  and  the  amphoric 
character  both  occur  nearly  at  the  same  instant,  and  by  one  and  the  same 
fistulous  opening,  neither  one  nor  the  other  assumes  its  most  marked  form 
or  its  highest  degree  of  intensity.    The  predominance  of  one  or  other  in 
that  case  depends  chiefly  on  the  degree  of  force  with  which  the  patient 
respires  ;  the  amphoric  character  prevails  when  the  respiration  is  strong; 
the  metallic  tinkling  when  it  is  feeble.    It  is  generally  in  the  complex 
case  I  am  considering  that  the  peculiar  sound  is  produced,  which  I  have 
described  by  the  name  of  metallic  resonance.    In  fact,  this  is  but  an  in- 
termediate sound  between  metallic  tinkling  and  amphoric  respiration,  but 
the  passage  from  the  first  of  these  sounds  to  the  second  ;  it  is,  therefore, 
natural  that  it  should  present  itself  chiefly  when  the  fistulous  opening,  in 
its  diameter,  and  in  its  relations  with  the  surface  of  the  effusion,  is  as  it 
were,  intermediate  between  the  anatomical  conditions  of  metallic  tinkling 
and  those  of  amphoric  respiration  in  their  most  perfect  forma. 
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I  rejoice  that  the  result  of  my  experiments  on  this  subject,  agrees  with 
that  obtained  by  two  such  observers  as  Dance  and  M.  Beau,  (Diet,  de 
Medic.  2"  edit.  t.  4,  p.  410;  Archives  de  Medecine,  t.  4,  2'  serie,  p.  43G). 
I  think,  with  the  authors  of  the  Compendium  de  Medecine  Pi-atique  (t.  1, 
p.  477),  and  with  M.  Raciborski,  (Laennec  Fran9aise,  t.  9,  No.  83,  ]>. 
370,)  that  the  explanation  of  metallic  tinkling  given  by  Laennec  is  appli- 
cable in  certain  circumstances  where  the  above  is  not ;  and,  therefore, 
that  it  must  still  be  preserved  for  some  particular  cases. 


ARTICLE  IL 

With  respect  to  the  causes  that  determine  the  coexistence  of  the 
morbid  sonorous  phenomena  of  the  respiratory  apparatus  with  inspi- 
ration or  expiration,  I  will  confine  myself  to  offering  the  following 
considerations. 

The  coexistence  of  the  acute-toned  dry  bronchial  ronchi  with  inspii-a- 
tion  chiefly,  and  of  the  grave  bronchial  ronchi  with  expiration  *,  seems 
to  arise  from  this,  that  the  column  of  air  in  inspiration,  moving  with 
more  force  and  velocity  than  that  of  expiration,  is,  for  this  reason,  placed 
in  more  favourable  conditions  for  determining,  by  its  friction  against  the 
bronchial  walls,  more  numerous  and  rapid  vibrations,  and  consequently 
more  acute  sounds.  Moreover  we  may  observe,  as  sustaining  this  view, 
that  the  column  of  air  in  inspiration  traverses  tubes  successively  more 
and  more  narrow  (each  section  of  the  bronchial  system  being  considered 
separately),  and  that  on  the  other  hand,  that  of  expiration  passes  through 
tubes  the  diameter  of  which  is  successively  increasing.  In  the  fii-st  case, 
the  velocity  and  consequently  the  number  of  vibrations  increase  in  pro- 
portion as  the  diameters  of  the  tubes  diminish ;  in  the  second,  both 
diminish  in  proportion  as  these  diameters  increase.  Besides  w^e  know 
that  the  sound  produced  in  a  funnel-shaped  tube  is  grave  if  we  blow  into 
it  from  the  small  towards  the  larger  opening,  and  acute  in  the  contrai-y 
case. 

Sometimes  the  sibUant  ronchus  is  heard  at  the  same  time  during  both 
periods  of  respiration ;  in  this  case  we  find  it  stronger  and  more  noisy 
during  inspiration,  and  this  from  the  influence  of  the  causes  I  have  just 
pointed  out.  The  sibilant  ronchus  is,  in  general,  more  acute  in  broncliitis 
of  the  small  ramifications,  than  in  that  of  the  larger  bronchial  tubes  ;  a 
circumstance  which  made  M.  Delabergef  justly  remark  that  the  sibilant 
ronchus  that  coexists  chiefly  with  inspiration  indicates  particularly 
bronchitis  of  the  small  bronchial  tubes,  while  that  which  is  produced  in 

•  The  authors  of  the  Compendium  de  Medecine  Pratique  (vol.  1,  p.  483),  say  that 
the  sibilant  ronchus  coexists  chiefly  with  expiration.  I  think  this  is  a  mistake,  for  I 
have  in  general  found  it  the  reverse. 

t  Conip.  dc  Med.  Prat.  vol.  1,  p.  483. 
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expiration  announces  bronchitis  of  the  hirger.  Because  in  fact,  as  Ave 
have  just  remarked,  inspiration  is  more  capable  than  expiration  of  pro- 
ducing vibrations  in  the  small  tubes. 

If  the  pulmonary  crumpling  sound  and  the  dry  crackling  coexist 
altogether,  or  very  nearly  altogether,  with  inspiration,  it  probably 
arises  from  this,  that  the  column  of  air  on  entering  the  lung,  is  obliged  to 
dilate  in  every  direction  the  cells  of  which  that  organ  is  composed,  to 
produce  a  kind  of  unfolding  of  its  tissue,  and  in  this  way  to  compress  it 
against  the  foreign  bodies  (tubercles,  &c.)  that  obstruct  its  developement. 
Expiration  on  the  other  hand  acts  in  the  opposite  way ;  and  if  the  cells, 
in  sinking  in,  suffer  a  certain  degree  of  compression  and  of  crumpling 
against  these  bodies,  it  is  but  very  sHght ;  and  hence  the  traces  of  crump- 
ling and  dry  crackling  sounds  that  are  sometimes  perceived  in  expiration 
are  always  very  slight. 

The  exclusive,  or  nearly  exclusive  coexistence  of  all  the  fine  bubbling 
ronchi  with  inspiration  may  be  thus  explained:  these  ronchi  derive 
the  spherical  form  and  small  size  of  their  bubbles  chiefly  from  the 
cellular  form  and  small  diameters  of  the  section  of  the  respiratory  appa- 
ratus in  which  they  are  produced ;  the  expansion  of  the  pulmonary  cells 
is  absolutely  necessary  in  order  that  a  bubble  should  be  produced  and, 
as  it  were,  moulded  in  their  interior.  Now,  this  can  occur  only  in 
inspiration,  for  in  expiration  on  the  contrary  the  sides  of  the  cells  sink 
in  and  their  cavity  is  effaced. 

If  the  bubbling  ronchi  coexist  less  exclusively  with  inspiration,  and 
more  equally  with  the  two  periods  of  respiration  in  proportion  as  their 
bubbles  are  larger  or  more  humid,  the  reason  is  that  these  two  circum- 
stances, size  and  humidity,  suppose  much  larger  cavities  than  in  the  pre- 
ceding case,  and  much  more  liquid  in  these  cavities ;  now,  in  these  two 
physical  conditions,  the  motion  of  the  column  of  air  in  expiration  is 
quite  sufficient  for  the  production  of  a  bubbling  ronchus,  that  is,  for  the 
passage  of  the  air  through  the  midst  of  mucous  or  purulent  fluids. 

I  have  referred  to  cases  of  pneumonia  in  the  3rd  stage,  in  which  there 
existed  a  mucous  ronchus  distinguished  from  the  other  ronchi  of  the  same 
name  by  its  exclusive  coexistence  with  inspiration.  It  appears  to  me 
that  this  exclusive  coexistence  may  be  naturally  enough  explained  thus : 
in  the  anatomical  conditions  in  which  the  lung  is  then  placed,  the  column 
of  air  in  expiration  has  no  force  whatever;  the  only  influence  it  can 
exercise  is  on  the  mucosities  contained  in  the  bronchi,  producing 
thus  the  ordinary  mucous  ronchus ;  whereas  the  column  of  air  in  inspi- 
ration still  retains  a  certain  degree  of  force,  a  force  that  enables  it  to 
penetrate  and  find  in  the  midst  of  a  softened  and  suppurated  tissue,  or  at 
least  in  the  last  ramifications  of  the  bronchi  which  still  remain  free,  the 
three  conditions  necessary  for  the  production  of  a  huhbling  ronchus : 
1°.  a  column  of  air  in  motion  (inspiration);  2".  a  cavity  of  small  extent 
(resulting  from  the  softening  of  the  pulmonary  tissue,  or  represented  by 
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tho  last  bronchial  ramifications  that  remain  permeable);  3°.  liquids  col- 
lected in  these  little  cavities  (pus,  mucosities). 

I  have  remarked,  in  another  part  of  this  work,  that  the  ronchi  which 
coexist  with  inspiration  alone,  are  in  general  of  more  serious  import  than 
those  that  coexist  at  once  with  both  periods.  This  depends  on  the  cir- 
cumstance to  which  I  have  already  several  times  pointed  attention,  that 
is,  on  the  physical  state  of  the  lung,  which  renders  altogether  powerless 
the  column  of  air  of  expiration,  and  leaves  inspiration  alone  the  power  of 
producing  ronchi. 

If  the  alterations  by  augmentation  of  the  respiratory  sounds  belong 
more  peculiarly  to  expiration  than  to  inspiration,  and  if  they  are  more 
serious  in  the  first  than  in  the  second,  this  results  from  the  different 
mechanism  by  which  these  two  movements  are  produced  in  the  pulmo- 
nary cells.  These  cells  are  passive  in  inspiration,  active  in  expiration. 
Not  having  any  proper  action  in  the  production  of  the  inspiratory  mur- 
mur, they  cannot  of  themselves  and  directly  influence  the  augmentation 
of  this  sound ;  no  direct  relation  connects  the  augmentations  of  the 
inspiratory  murmur  with  the  alterations  that  take  place  in  the  cells. 
Whereas,  these  same  cells  having  in  themselves  their  expiratory  force, 
that  is,  their  elasticity,  have  also  the  power  of  modifying  the  expiratory 
murmur  by  the  changes  that  occur  in  this  property.  Now,  we  have 
already  said  that,  in  whatever  way  this  property  may  be  modified,  the 
result  always  is  an  augmentation  of  the  respiration ;  an  augmentation 
which  affects  chiefly  the  intensity  of  the  sound  when  the  elasticity  is 
increased,  and  chiefly  its  duration  when  this  property  is  diminished. 

Jackson*,  a  young  physician  of  Boston,  who  had  commenced  some 
admirable  investigations  respecting  the  phenomena  I  am  analyzing,  and 
who  died  too  soon  for  science,  ascribed  the  coexistence  of  the  bronchial 
character  with  expiration  before  it  is  audible  in  inspiration,  to  the  natural 
feebleness  of  the  expiratory  murmur.  The  compai*ative  feebleness  of  the 
expiratory  murmur  allows  us,  said  he,  to  hear  the  sound  of  bronchial 
respiration,  whilst  it  is  still  masked  by  the  stronger  murmur  of  inspira- 
tion. It  seems  to  me  that  this  explanation  cannot  be  absolutely  admitted. 
In  fact,  the  expiratory  murmur  has  in  general  already  acquired  the  dura- 
tion and  intensity  of  the  inspiratory,  when  the  bronchial  character,  or 
even  alterations  in  quality  of  a  lower  degree,  begin  to  appear  exclusively 
in  it ;  the  inspiratory  murmur  is  often  at  the  same  time  diminished. 
Moreover,  when  the  alterations  of  quality  have  attained  such  a  degree  as 
to  coexist  with  both  periods,  we  find  them  always  pi'eserve  greater 
intensity  in  expiration;  and  yet,  at  this  stage  of  the  disease,  the  inspiratory 
and  expiratory  murmurs,  considered  independently  of  their  alterations  of 
quality,  are  in  an  inverse  ratio  to  that  supposed  in  the  explanation  of 
Jackson  ;  the  first  is  diminished,  the  second  increased.  But  if  we  cannot 
always  explain  in  a  very  certain  manner  why  alterations  of  quality 

*  Memoires  de  la  Socicte  Med.  d'Obscrvation,  t.  ^,  p.  I*. 
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coexist  with  expiration  sooner  tlian  with  inspiration,  we  can  easily  under- 
stand why  there  comes  a  time  when  these  alterations  of  quality  coexist 
with  both  periods  ;  it  is  that  they  have  then  acquired  such  an  intensity, 
that  the  inspiratory  and  expiratory  murmurs,  whatever  they  be,  can  no 
longer  mask  them. 

The  coexistence  of  the  dry  and  humid  characters  with  inspiration 
pecuUarly  depends  on  this,  that  the  column  of  air  in  inspiration  strikes 
with  more  force  the  puhnonary  cells,  whether  dry  or  humid.  It  depends 
also  on  this,  that  the  expiratory  murmur  being  more  feeble  than  that  of 
inspiration,  the  ear  finds  it  more  difficult  to  appreciate  these  characters 
dui-ing  the  sound  on  which  its  attention  cannot  be  so  long  fixed. 

I  hive  said  (Chap.  III.  Art,  12,)  that  the  intensity  of  the  pleuritic 
friction  sounds  was  directly  proportional  to  the  extent  and  force  of  the 
locomotive  movement  of  the  lung,  to  the  degree  of  approximation  between 
the  two  pleural  surfaces,  and  to  the  prominence  of  their  asperities.  ^  Now, 
it  is  easy  to  see  that  the  two  fii-st  conditions  are  better  fulfilled  by  inspir- 
ation than  expiration  ;  and  hence  the  coexistence  of  these  sounds  more 
peculiarly  with  the  first  of  these  periods. 
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(1.)  With  the  exception  of  Sir  James  Clarke,  whose  worlt  on  consumption  is  occa- 
sionally quoted,  M.  Fournet  scarcely  refers  to  a  single  English  writer  throughout  his 
entire  work.  And  yet  for  many  years  tliis  country  has  kept  pace  with  France,  at 
times  even  anticipated  her  in  the  application  and  advancement  of  the  "  new  science;" 
and  thus,  indeed,  some  facts  apparently  new  to  M.  Fournet  have  long  been  familiar  to 
physicians  here.  We  must  not  therefore,  in  our  just  admiration  of  Andral,  Louis,  &c. 
forget  the  services  rendered  to  auscultation  by  those  to  whom  we  are  indebted  for  its 
early  introduction  and  cultivation  amongst  ourselves.  Dr.  Forbes  may  be  considered 
the  first,  as  he  is  still  the  most  zealous  labourer  in  this  field  of  science.  The  immortal 
work  of  Laennec  appeared  in  1 819,  the  English  translation  in  1821.  A  few  years  later 
Dr.  Forbes  published  his  interesting  volume  of  "Original  Cases,"  and  in  1827  a 
second  edition  of  the  translation ;  by  this  time  the  work  was  in  the  hands  of  almost 
every  English  student.  Two  or  three  editions  of  it  have  since  appeared,  wliile  in  the 
CyclopEedia  of  Practical  Medicine  and  the  "Review"  he  has  been  unceasingly  engaged 
in  promoting  the  study  of  this  branch  of  medical  knowledge.  Next  in  point  of  time, 
but  second  to  none  in  the  abiUty  and  success  with  which  he  has  prosecuted  tliis  subject, 
is  Dr.  Wmiam  Stokes.  The  "  Introduction  to  the  Stethoscope  "  was  published  so  early 
as  1825;  since  then  he  has,  in  a  series  of  original  researches,  illustrated  various 
auscultatory  questions  of  great  pathological  and  practical  importance;  while  the 
Treatise  on  the  diagnosis  of  the  diseases  of  the  respiratory  organs  has  been  hailed  as 
a  standard  work  by  the  unhesitating  voice  of  the  profession  in  this  and  other  countries. 
Dr.  Williams  deserves  a  place  among  the  foremost  in  this  march  of  improvement.  The 
"Rational  exposition  of  the  physical  signs,  &c."  was  published  in  1828;  his  explanations 
of  these  phenomena  contributed  to  render  the  study  of  auscultation  more  easy  and 
more  agreeable;  and  indeed  there  is  scarcely  any  branch  of  it  upon  which  light  has 
not  been  thrown  by  his  ingenious  investigations.  After  this  period,  the  writers  on  the 
subject  become  so  numerous  that  it  would  not  be  possible  to  notice  them  all  here ;  but 
I  cannot  pass  unmentioned  two,  who,  as  teachers  of  clinical  medicine,  even  more  than 
by  their  writings,  were  amongst  the  earliest  and  most  successful  promoters  of  the  study 
of  auscultation,  but  whose  merit  in  that  respect  has  been  in  some  degree  obscured  by 
their  brilliant  labours  in  other  walks  of  medical  science.  Dr.  Duncan,  jun.  who  was,  I 
believe,  the  first  that  actually  employed  the  stethoscope  in  these  countries,  and  Dr. 
Graves,  to  whom  the  clinical  school  of  medicine  of  Dublin  may  be  said  to  owe  its 
existence  and  much  of  its  celebrity. 

It  may  be  remarked  that  for  some  years  past  the  attention  of  observers  amongst  us 
has  been  more  particularly  turned  to  the  auscultation  of  the  heart,  the  respiratory 
organs  being  comparatively  neglected. 
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(-2.)  Tliis  proposilion  will,  I  iiavc  liUlc  douM,  startle-  tlic  re;.<]cr,  who  most  prohahly 
has  bcoii  accustomed  to  consider  the  respiratory  murmur  as  belonging  to  the  period  of 
inspiration  alone,  and  to  look  on  that  of  expiration  as  unattended  by  sound.  In  fact, 
many  even  of  our  most  practised  auscultators  appear  to  be  still  altogether  unconscious 
of  the  existence  of  an  expiratory  murmur  in  the  healthy  condition  of  tlie  lungs,  and 
some  who  admit  its  existence  arc  evidently  very  imperfectly  acquainted  with  it.  Yet 
its  presence  in  the  healthy  state,  as  well  as  its  value  as  a  sign  in  certain  morbid  condi- 
tions of  the  respiratory  organs,  have  for  many  years  been  recognized  l)y  Andral,  Louis, 
and  others  of  the  Parisian  school,  and  so  far  back  as  1836,  the  attention  of  the  pro- 
fession in  these  countries  was  particularly  directed  to  it  by  Dr.  Cowan  of  Bath,  in  an 
excellent  paper  in  the  London  Medical  Gazette. 

I  am  anxious  tlms  early  to  call  the  student's  attention  to  this  most  important,  and, 
probably  to  him,  novel  fact — the  constant  presence  of  an  expiratory  murmur  in  natural 
respiration — with  the  view  of  inducing  him  at  once  to  examine  and  satisfy  himself  upon 
the  point.  This  previous  study  will  enable  him  to  follow  M.  Fournet  in  his  researches 
with  more  satisfaction  and  more  profit ;  I  may  add  that  he  will  in  practice  find  a 
familiar  acquaintance  with  this  sign,  a  most  valuable  aid  in  the  attainment  of  the  main 
object  of  this  work — the  detection  of  phthisis  at  an  early  stage.  Let  him  examine  and 
judge  for  himself.  With  a  practised  ear  and  due  attention  he  will  rarely  fail  to  find  it. 
But  considerable  attention  is  sometimes  required,  as  well  as  an  ear  familiarized  with 
this  particular  sound.  Nor  should  this  surprise  any  one  accustomed  to  auscultatory 
studies.  Who  does  not  know  with  what  difficulty  the  ear  educated  to  one  class 
of  sounds  comes  to  appreciate  a  different  class  with  equal  accuracy  ?  The  fcetal  heart, 
when  audible,  produces  a  very  distinct  sound,  yet  I  have  seen  many  persons,  dexterous 
enough  in  the  auscultation  of  the  pulmonary  organs,  unable  to  detect  it  for  weeks  after 
it  was  perceptible  to  one  more  accustomed  to  obstetric  auscultation. 

(3.)  We  have  no  word  in  our  language  answering  to  timbre.  It  has  been  at  times 
translated  by  tone,  but  this  word  is  here  employed  in  its  proper  acceptation.  "Suppose 
Iwo  different  instruments — a  violin  and  flute  for  example — to  sound  the  same  note  with 
the  same  intensity  and  for  the  same  length  of  time  ;  there  will  still  be  a  certain  peculi- 
arity in  each  of  the  notes  produced,  distinguishing  it  from  the  other — that  peculiarity 
is  its  timbre "  (Review  of  M.  Fournet 's  book  in  the  British  and  Foreign  Medical 
Review,  No.  18).  After  the  example  of  the  able  writer  I  have  just  quoted,  I  employ 
the  word  quality  to  express  this  property  of  sound,  rather  than  introduce  into  the  text 
a  word  so  uncongenial  to  our  tongue  as  timbre. 

(4.)  An  account  of  Dr.  Spittal's  experiments  will  be  found  in  his  Treatise  on  Auscul- 
tation (the  Harveian  Prize  Essay  for  the  year  1829.)  They  were  instituted  with  a  view 
of  showing  that  Dr.  Williams  was  in  error,  in  supposing  the  primary  crepitant  ronchus 
of  pneumonia  was  produced  by  the  "bubbling  passage  of  air  forcing  its  way  through  a 
viscid  liquid  contained  in  an  infinity  of  tubes  of  equally  diminished  calibre"— an  opinion 
which  seems  to  have  been  very  generally  adopted  by  the  profession.  The  result  from 
Dr.  Spittal's  experiments  was,  as  stated  by  M.  Fournet,  that  a  sound  very  similar  to 
the  fine  crepitant  ronchus  is  produced  by  the  bursting  of  minute  air  bubbles  on  the  sur- 
face of  fluids  of  about  the  same  density  and  tenacity  as  serum ;  but  that  this  resemblance 
ceases  in  proportion  as  the  fluid  is  more  dense  and  tenacious.  In  viscid  fluids,  such  as 
the  expectoration  peculiar  to  pneumonia,  agitation  produces  scarcely  any  crepitus. 

(6.)  Dr.  Cowan  should  not  be  omitted  in  this  enumeration.  In  the  notes  to  his 
translation  of  Louis  on  Phthisis,  published  in  1835,  he  more  than  once  points  out  the 
importance  of  the  study  of  the  expiratory  murmur,  as  a  means  of  diagnosis  in  the  ear- 
liest periods  of  that  disease.  The  paper  already  referred  to,  published  the  following 
year,  is  expressly  devoted  to  the  consideration  of  this  phenomenon,  of  which  he  gives  a 
very  full  and  accurate  account,  examining  it  under  nearly  the  same  poinis  of  view  as 
51.  Fournet ;  its  existence  in  the  normal  conditions  of  the  lung  ;  th«  alterations  it  suffers 
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in  emphysema,  and  induration  of  the  puhnonary  tissue;  its  mechanism  of  pyoduction, 
and  in  particular,  its  value  in  the  diagnosis  of  the  earliest  stage  of  phthisis.  This  paper, 
as  well  indeed  as  the  whole  scries  of  which  it  forms  one,  is  well  worth  an  attentive 
examination ;  it  will  be  seen  that  the  French  writer  has  been  anticipated  in  other  re- 
spects by  Dr.  Cowan.  It  is,  perhaps,  easy  to  account  for  M.  Fournefs  ignorance  of 
Dr.  Cowan's  writings,  but  it  is  indeed  surprising,  and  may  be  regarded  as  a  remarkable 
instance  of  the  slowness  with  which  valuable  truths  sometimes  make  their  way  in  the 
profession,  that  since  the  publication  of  Dr.  Cowan's  papers,  many  good  books  and  lec- 
tures on  auscultation  and  the  diseases  of  the  respiratory  organs  have  appeared  in  our 
language,  which  contain  no^llusion  to  the  researches  of  Dr.  Cowan,  or  of  the  French 
writers  on  the  expiratory  murmur,  of  the  diagnostic  value  and  almost  existence  of  which 
the  authors  seem  to  be  quite  unaware. 

(6.)  There  is  not  much  new  in  those  precepts  for  performing  auscultation ;  similar 
rules  have  been  again  and  again  laid  down  by  lecturers  and  writers  on  the  subject,  and 
probably  most  persons  would  after  a  time  come  to  find  them  out  for  themselves.  But 
the  student  cannot  be  too  soon  impressed  with  the  necessity  of  attending  to  them. 
Cai-elessness  in  the  examination,  inattention  to  the  mode  of  breathing  of  the  patient,  and 
preconceived  views  as  to  what  is  to  be  heard,  render  the  stethoscope  in  the  hands  of 
many  not  merely  useless,  but  positively  mischievous. 

(7.)  The  preference  given  by  some  to  mediate  over  immediate  auscultation,  is  pro- 
bably in  a  great  degree  owing  to  their  being  more  accustomed  to  employ  it ;  undoubt- 
edly the  object  may,  in  the  great  majority  of  cases,  be  attained  equally  well  by  the  latter 
mode.  The  reader  will  see  the  case  stated  for  and  against  the  stethoscope  with  much, 
ingenuity  by  M.  Andi-al,  in  the  note  referred  to  in  the  text,  and  by  Dr.  Williams  in  the 
article  Stethoscope  of  the  Cyclopa;dia  of  Practical  Medicine.  There  is  an  advantage 
attending  the  employment  of  immediate  auscultation,  which  M.  Andral  has  not  re- 
marked—the greater  facility  with  which  in  an  examination  the  ear  can  be  passed  over 
every  point  of  an  extensive  surface.  Thus,  in  pneumonia,  in  pleurisy  with  effusion,  &c. 
every  part  of  the  posterior  and  lateral  regions  of  the  chest  may  be  successively  exa- 
mined in  a  shorter  tune,  with  less  annoyance  to  the  patient,  and  I  think  more  accurately, 
with  the  naked  ear  than  with  the  stethoscope.  I  may  remark,  that  in  some  cases  where 
the  respiratory  murmurs  were  naturally  very  feeble,  I  have  found  the  expu-atory  in  par- 
ticular much  more  perceptible  by  immediate  than  by  mediate  auscultation;  some  per- 
sons also  whose  attention  I  have  directed  to  the  expiratory  sound,  have  found  it  easier 
to  recognize  it  with  the  naked  ear  than  with  the  stethoscope. 

(8.)  The  expiratory  sound,  as  the  author  has  observed,  was  first  recognized  in  the 
pathological  condition— ui  tuberculization  of  the  lungs— where  it  is  much  developed, 
and  soon  assumes  the  bronchial  character.  Some  persons  appear  to  have  only  observed 
it  in  those  circumstances,  and  to  have  hence  concluded  that  it  was  essentially  bronchial 
or  blowing;  others  appear  to  have  fallen  into  the  same  error  by  theorizing  on  its  mode 
of  production.  The  able  writer  in  the  British  and  Foreign  Eeview  already  referred  to, 
in  concluding  some  observations  on  this  point,  expresses  liis  concurrence  in  M.  Fournet  s 
account  of  the  nature  of  the  expiratory  murmur,  in  the  following  emphatic  language  :— 
"  The  question  is  neither  to  be  decided  by  authority,  nor  by  an  appeal  to  a  priori  notions 
on  the  physical  play  of  an  organ,  of  the  intimate  structure  of  which  nothing  is  inreahty 
known ;  it  is  a  question  of  pure  observation.  Let  the  observer  place  his  car  to  the 
chest  of  healthy  subjects,  think  neither  of  physics,  nor  of  chcmisti-y,  nor  of  written 
dogmas,  but  apply  his  mind  to  perceive  his  own  sensations,  and  he  will  invariably  find 
that  (unless  when,  as  is  not  unfrequently  the  case,  it  is  inappreciable  by  the  senses,)  the 
expiratorij  mamttr  possesses  all  the  softness,  genllc  hreeziness.  and  freedom  from  bronchial 
character,  which  belong  to  its  predecessor  in  the  rhythm  of  respiration." 

(9.)  Dr.  Williams  asserts,  on  the  contrary,  that  "  over  ihc  spacr.  of  two  or  three  inches^ 
on  each  side  of  the  top  of  the  sternum,  between  the  scapula  and  sometimes  in  the  axiUte," 
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the  respiration  is  naturally  bronchial ;  and  this  opinion  has  been  adopted  from  liim  by 
Dr.  Spittal  and  other  writers.  It  may  be  useful  to  quote  here  what  Laennec  himself 
says  on  this  point,  which  indeed  almost  coincides  with  the  statement  of  M.  Fournet ; 
after  remarking  that  this  modification  of  the  respiratory  sound  may  be  perceived  over  a 
great  part  of  the  neck,  he  says,  "  in  certain  subjects,  especially  if  very  lean,  the  respir- 
ation possesses  something  of  this  character  when  examined  over  the  sternum  and  at  the 
roots  of  the  lungs,  that  is,  between  the  scapulae,  and  particularly  near  the  upper  and  inner 
angle  ;  but  here  the  bronchial  sound  is  not  so  readily  distinguished,  because  of  its  inter- 
mixture with  the  common  respiratory  or  vesicular  murmur." — (Forbes's  Laennec,  3rd 
ed.  page  34.) 

(10.)  It  is  obvious,  that  in  order  to  avail  ourselves  of  those  slight  shades  of  difference 
in  the  respiratory  murmurs  at  corresponding  points  of  the  two  sides  of  the  chest,  by 
■which  we  may  be  most  materially  aided  in  the  detection  of  the  first  inroads  of  disease, 
we  must  be  completely  satisfied  that  such  differences  do  not  exist  naturally.  The  ques- 
tion therefore  considered  in  this  paragraph,  comes  to  be  one  of  very  great  import- 
ance in  practice.  Unfortunately,  the  experience  of  so  accurate  an  observer  as  Dr. 
Stokes  is  in  this  instance  directly  the  reverse  of  that  of  M.  Fournet.  After  stating  that 
of  the  different  signs  of  incipient  phthisis,  none  is  more  important  feebleness  of 
respiration,  he  observes,  "  I  have  found  that  in  many  individuals  there  is  a  natural  dif- 
ference between  the  intensity  of  the  murmur  in  either  lung,  and  in  such  cases,  with 
scarcely  an  exception,  the  murmur  of  the  left  is  distinctly  louder  than  that  of  the 
right."*  The  reader  will  remark  the  complete  discrepancy  between  tliis  and  the  state- 
ment in  the  text. 

(11.)  A  plate  showing  the  division  of  the  trachea,  and  the  distribution  of  the  larger 
bronchi,  is  given  in  the  original ;  but  as  the  reasoning,  whatever  it  may  be  worth,  is 
easily  intelligible  without  this,  I  have  omitted  it. 

As  a  proof  of  the  facility  with  which  this  kind  of  evidence  can  be  applied  to  either 
side  of  the  question,  and  therefore,  of  how  little  value  it  really  is  in  its  determination, 
see  the  conclusion  at  which  Dr.  Phillipp  (Berlin)  arrives  in  following  the  same  route : 
"  The  singular  fact  that  the  respiration  was  always  a  little  blowing  at  the  vpper  part  of 
the  right  lung,  and  not  at  the  left,  has  been  familiar  to  me  for  years.  I  have  recently 
made  a  number  of  dissections  of  the  lungs,  to  ascertain  whether  this  fact  could  be  ex- 
plained by  their  anatomical  structure.''  He  then  proceeds  to  describe  the  size,  length, 
&c.,  of  the  bronchi  on  each  side,  in  much  the  same  manner  as  M.  Fournet,  and  con- 
cludes that  "  there  are  three  circumstances  which  render  the  respiration  more  blowing 
on  the  right  side :  1".  proximity  of  its  bronchial  tubes  to  the  trachea;  2".  their  straight 
course  ;  3".  their  greater  size."t 

(12.)  The  assertion  of  M.  Fournet,  that  the  normal  resonance  of  the  voice  is  the  same 
in  the  corresponding  parts  of  the  two  sides  of  the  chest,  is  also  contrary  to  the  expe- 
rience of  some  of  the  most  accurate  observers.  Thus,  the  writer  in  the  Review  already 
quoted  refers  to  the  opinions  of  Sir  James  Clarke  and  M.  Louis,  that  this  resonance  is 
greatest  opposite  the  origin  of  the  right  bronchus,  and  remarks,  that  Dr.  Stokes  inci- 
dently  mentions  his  belief  that  a  similar  superiority  prevails  over  the  entire  of  the  right 
side  of  the  thorax ;  (see  note  at  page  397  of  Dr.  Stokes's  work  on  diseases  of  the 
chest)  ;  others,  however,  as  for  example,  Dr.  Williams,  appear  not  to  have  recognized 
any  difference  between  the  two  sides,  (see  page  33  of  the  last  edition  of  the  Rational 
Exposition,  &c.) 

(13.)  This  sound  of  pulmonary  compression,  as  it  is  called,  was  long  since  described 
by  Dr.  Williams,  who  had  observed  it  in  the  same  circumstances  as  M.  Fournet,  cases 
of  compression  or  of  solidification  of  the  pulmonary  tissue;  "the  inspiration,"  says  he, 

*  Treatise  on  the  Diagnosis  of  the  Diseases  of  the  Chest,  page  394. 

t  PhiUipp  on  the  Diagnosis  of  the  Diseases  of  the  Lungs,  &c.,  page  32.-Berlin,  1836. 
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•■  which  is  loud  enough  at  first,  is  abruptly  arrested  before  the  act  is  complete,  and  is 
stopped  with  a  kind  of  hitch."  It  does  not  seem  to  have  been  much  attended  to  by 
others ;  and  yet  it  is  at  times  of  considerable  value  in  practice.  I  have  had  an  oppor- 
tunit>'  of  studying  this  sign  in  several  cases  of  pleurisy  with  effusion,  the  only  disease  in 
wliich  T  have  ever  observed  it.  In  such  cases,  by  indicating  sometimes  the  degree  of 
effusion  already  formed,  sometimes  the  commencement  of  the  absorption  of  the  fluid,  it 
proves  an  useful  auxiliary  in  reference  both  to  prognosis  and  treatment. 

(14.)  There  is  in  Dr.  Spittal's  book  a  good  account  of  the  metallic  signs  and 
an  ingenious  explanation  of  the  mode  of  production  of  the  tinkling  sound,  in  which  he 
has  anticipated  the  views  of  Beau,  Pournet  (see  hereafter  Chap.  VIII.),  and  other 
French  writers  on  the  subject.  The  conditions  necessary  for  the  production  of  these 
phenomena  are  however  by  no  means  yet  accurately  determined.  Dr.  Williams  thinks, 
that  the  metallic  tinkling  may  occur  and  accompany  both  the  voice  and  cough  in  simple 
pneumothorax  without  either  liquid  effusion  or  perforation  of  the  pleura.  May  it  not 
be,  as  Dr.  Spittal  suggests,  that  differences  of  opinion  as  to  the  physical  cause  of 
metaUic  tinkling  have  resulted  from  some  writers  confounding  different  metallic  pheno- 
mena under  this  name?  It  is  generally  in  tubercular  cavities  of  great  size  that 
the  metalUc  signs  have  been  observed.  Dr.  Stokes  remarks  that  in  several  of  his 
cases  the  cavities  were  multilocular,  and  asks — can  this  condition  have  any  effect 
in  producing  the  metallic  sounds?  A  short  time  since  he  himself  exhibited  at  the 
Pathological  society  in  DubUn,  a  case  of  tubercular  cavity  in  the  lung,  where  the 
metalUc  phenomena  were  said  to  have  been  well  marked,  and  yet  neither  of  the  preced- 
ing conditions  existed — it  was  neither  very  large  nor  multilocular  ;  but  there  did  exist 
a  very  peculiar  physical  condition  of  it,  and  one  probably  very  favourable  to  the  pro- 
duction of  certain  forms  of  metallic  sound — its  anterior  wall,  by  which  alone  it  was 
separated  from  the  parietes  of  the  chest,  was  formed  of  the  pleura,  which  was  here 
converted  into  a  sheet  of  bone.  There  was  not,  however,  any  metallic  tinkling 
in  this  case. 

(15.)  Pectoriloquy  was  one  of  the  stethoscopic  signs  that  soon  became  well  known, 
and  its  importance  was  for  a  long  time  greatly  overrated.  Dr.  Forbes,  indeed,  very 
early  formed  a  just  estimate  of  its  value.  The  opinion  of  Dr.  Stokes  may,  I  think,  be 
regarded  as  that  of  the  majority  of  practitioners  in  this  country  on  the  subject:  "as  a 
sign  of  phthisis,"  says  he,  "  pectoriloquism  has  little  value.  Its  occurrence  in  cavities  of 
all  kinds,  ulcerous  or  not,  its  varieties,  its  similarity  to  morbid  bronchophonia,  often  so 
great  as  to  make  it  difficult  or  impossible  to  distinguish  them ;  its  existence  as  a  natural 
phenomenon  in  the  upper  portions  of  the  lungs  of  many  individuals ;  and  its  total 
absence  in  cases  presenting  every  apparent  physical  condition  for  its  existence,  have 
long  made  me  consider  it  as  the  least  important  and  most  fallacious  of  all  the  physical 
signs  of  phthisis."* 

(16.)  It  will  be  seen  by  the  following  extract  from  the  work  of  Dr.  Stokes,  which 
here  also  speaks,  I  think,  the  general  opinion  of  the  profession,  that  similar  results 
have  been  long  since  arrived  at  here.  With  respect  to  egophony,  after  remarking  that 
the  egophonic  modifications  of  voice  in  pleurisy  are  numerous,  he  goes  on  to  say  :  "in 
many  instances  we  never  find  them,  and  even  when  present  they  are  extremely  incon- 
stant, and,  taken  alone,  have  but  little  value  in  diagnosis.  It  must  always  be  recollected 
that  between  the  egophonic  sounds  and  those  from  hepatization,  there  is  often  the 
closest  resemblance ;  indeed  in  a  few  cases  of  pneumonia  in  the  stage  of  resolution,  I 
have  found  an  almost  perfect  egophonia :  these  signs  too  are  frequently  absent,  and 
may  even  mislead  from  the  circumstance  that  some  persons  have  a  voice  naturally 
egophonic;"  (page  496). 

(17.)  The  auscultation  of  the  cough  is,  I  believe,  at  present  very  seldom  prac- 
tised here  except  in  the  case  of  cavities  cavernous  cough — or  for  the  purpose  of 


*  On  Diseases  of  the  Chest,  p.  406. 
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rendering  other  plicuoincna,  as  metallic  tinkling,  more  distinct.  It  lias,  I  know,  been 
studied  by  some  witli  a  view  to  the  diagnosis  of  solidification  of  the  lung,  and  rejected 
as  of  little  value.  The  opuiiou,  however,  of  M.  Fournet  ought  to  induce  them  to 
reconsider  their  decision. 

From  the  extracts  given  in  the  two  preceding  notes,  it  is  obvious  that  there  is  little 
new  in  the  author's  remarks  on  the  morbid  phenomena  of  the  voice ;  still  this  short 
article  deserves  an  attentive  perusal.  The  intimate  connexion  between  the  different 
forms  of  morbid  vocal  resonance — bronchophony,  egophony,  and  pectoriloquy — the 
maimer  in  which  they  are  frequently  blended  together,  the  circumstances  that  modify 
their  characters  and  influence  their  value,  and  their  general  importance  as  signs 
of  disease,  are  shown  here  with  great  precision  and  accuracy. 

(18.)  This  is  another  article  that  is  well  worth  an  attentive  examination ;  indeed  it 
is  in  some  respects  one  of  the  most  useful  in  the  work.  Supplementary  respiration  has 
not  received  from  writers  the  systematic  attention  it  so  well  deserves.  Following 
Laennec,  they  usually  only  notice  it  incidentally  and  in  a  general  way,  but  every  prac- 
tised auscultator  is  accustomed  to  derive  from  it  most  valuable  indications  in  the  treat- 
ment of  disease.  Is  it  not  sometimes  the  fii-st  tiling  that  warns  us  of  the  extent  of  a 
pneumonia,  or  the  copiousness  of  a  pleuritic  effusion?  Have  we  not  in  it,  in  many 
obscure  cases,  to  use  the  author's  illustration,  the  coming  event  casting  its  shadow 
before  ?  The  view  taken  of  it  as  a  morbid  phenomena  by  M.  Fournet,  is  at  once  com- 
prehensive and  minute,  and  so  connected  with  practical  considerations  that  it  can 
scarcely  fail  to  interest  and  instruct  the  student. 

(19.^  No  one,  after  reading  tliis  circumstantial  account  of  the  pulmonary  crumpliny 
sound,  can,  I  think,  suppose  that  M.  Fournet  was  misled  by  any  of  the  bronchitic 
ronchi  that  sometimes  coexist  with  the  first  signs  of  phthisis,  or  by  a  pleuritic  friction 
sound;  it  must,  therefore,  be  admitted  to  be  a  hitherto  unnoticed  morbid  sign,  for  no 
such  sound  appears  to  have  been  observed  by  any  other  person.  Perhaps  if  we  con- 
sider that  the  strong  expiratory  murmur,  which  invariably  exists  in  an  early  stage  of 
phthisis,  remained  so  long  unobserved,  we  will  feel  less  surprise  that  a  sign  which  is 
only  occasionally  present  (it  was  observed  in  but  an  eighth  of  M.  Fournet's  cases) 
should  have  equally  escaped  notice.  Its  diagnostic  importance  in  the  earUest  stage  of 
phthisis,  not  indeed  in  itself  but  in  its  connexion  with  other  signs,  will  be  seen  in  the 
2nd  part  of  the  work. 

(20.)  It  is  otherwise  with  respect  to  the  dry  and  humid  crackling ;  these  signs  have 
been  observed,  there  cannot  I  think  be  a  doubt  of  it,  by  all  who  have  given  much 
attention  to  the  auscultatory  phenomena  of  the  first  stage  of  phthisis,  though  a  different 
mode  of  production  has  usually  been  assigned  to  them,  and  their  course  has  not  been 
traced  to  the  same  extent  or  with  the  same  care.  The  passages  referred  to  in  the 
author's  note  prove  this  as  regards  Sir  James  Clark,  M.  Andral,  and  Hirtz;  and  the 
following  extract  from  Dr.  Stokes'  work  shows  that  he  had  not  only  noticed  these 
signs,  but  traced  their  connexion  with  the  other  ronclii  of  phthisis,  and  followed  them 
throughout  their  whole  coui-se,  though  he  differs  from  M.  Fournet  in  ascribing  their 
production  to  irritation  or  inflammation  of  the  parenchyma  of  the  lung.  After 
enumerating  as  signs  of  irritation  of  the  parenchyma  in  the  early  stage  of  phthisis,  the 
crepitating  rales,  feebleness  of  respiration,  and  dullness  of  sound,  and  observing  that  of 
these  the  first  alone  can  be  properly  said  to  indicate  parenchymatous  inflammation, 
he  makes  the  following  important  rcmai-k  :  "  unlike  the  rale  of  pneumonia,  tliis  hardly 
ever  disappears,  to  be  replaced  by  bronchial  respiration,  h\it  passes  imperceptibly  from 
the  finest  crepitus  to  the  gurgling  of  anfractuositics"  (page  393);  and  again:  "m 
general  nothing  can  be  more  gradual  than  the  transition  from  the  crepitatnig  to 
the  muco-crepitating  rales,  from  these  to  a  lai'ge  mucous  rattle,  which  passes  mto  the 
ralo  of  anfractuosities,  and  ultimately  the  gurgling  of  a  cavity"  (page  404).  Bui 
it  detracts  not  from  the  merit  of  M.  Fournet,  or  the  usefulness  of  liis  researches,  that 
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these  sounds  had  been  ah^eady  observed  by  others.  The  care  with  which  he  has  deter- 
mined their  physical  characters,  traced  tlieir  progress,  and  ascertained  their  seat  and 
mode  of  production,  as  well  as  the  extent  and  accuracy  of  liis  observations,  give  these 
signs  a  very  different  diagnostic  value  from  what  they  could  have  had,  as  long  as  they 
were  supposed  to  depend  on  occasional  bronchitic  or  pneumonic  complications.  How- 
ever familiar  the  ear  may  have  been  with  those  sounds,  the  mind  could  not  heretofore 
have  taken  them  as  a  guide  with  the  same  certainty  or  the  same  security. 

(21.)  This  analysis  of  the  characters  of  the  ronchus  of  congestion  will  doubtless 
appear  absurdly  minute  to  many  of  my  readers,  and  it  must  be  admitted  that  such 
differential  descriptions  may  easily  be  carried  to  an  unnecessary  degree  of  refinement ; 
but  is  it  not  a  more  common  and  more  serious  fault  to  err  in  the  opposite  extreme  ?  To 
teach  that  all  attempts  to  assign  differential  characters  to  the  different  rouchi  is  use- 
less, and  to  encourage  that  coarse  and  clumsy  auscultation  which  scarcely  perceives  a 
difference  between  the  primary  crepitus  of  pneumonia  and  the  mucous  ronchus 
of  catarrh. 

(22.)  This  statement  with  respect  to  the  usual  seat  of  a  low  degree  of  the  friction 
sound,  and  the  important  consequence  deduced  from  it  with  respect  to  the  diagnosis  of 
tubercuUzation  of  the  lung,  is  scarcely  reconcileable  with  the  experience  of  our  best 
observers.  Dr.  Stokes  has  never  found  the  physical  signs  of  pleuritis  in  the  earlier 
periods  of  phthisis.  "  It  is  in  the  advanced  stages,  when  the  upper  lobe  contains 
ulcerated  tubercle,  that  the  frottement  of  Laennec  is  sometimes  discovered  in  the  mam- 
mary, lateral,  or  postero-inferior  portions."  And  in  another  place,  speaking  of  pleurisy, 
he  states  that  he  never  found  the  friction  sound  in  the  acromial  or  supraspinous 
regions,  and  but  once  below  the  clavicle,  in  a  case  of  aneurism  of  the  innominata  with 
pleuritis  of  the  upper  portion  of  the  chest.  "  The  rarity  of  these  signs  in  the  upper 
portion,  he  adds,  is  explicable  by  the  less  degree  of  motion  of  the  pulmonary  on 
the  costal  pleura"  (diseases  of  the  chest,  p.  470). 

(23.)  "Writers  still  continue  to  enumerate  the  friction  sound  of  ascent  and  descent 
among  the  signs  of  interlobular  emphysema,  but  I  believe  most  observers  here  have  now 
come  to  the  same  conclusion  respecting  it  as  that  stated  in  the  text. 

(24.)  "  Until  very  lately,  I  had  believed  and  taught,"  says  Dr.  Stokes,  "  that  the 
friction  sounds  were  always  accompanied  by  clearness  on  percussion,  or  with  a  slightly 
diminished  resonance,  pulmonary  expansion  pure  or  mixed  with  rales  being  always 
audible.  But  I  have  lately  witnessed  a  case  of  empyema,  in  which,  although  great  and 
universal  dullness  of  the  side  existed,  the  friction  phenomena  were  audible,  and  even 
perceptible  to  the  patient,  in  the  postero-inferior  and  lateral  parts  of  the  chest.  They 
may  then  coexist  with  extensive  liquid  effusion."  In  a  similar  case  M.  Fournet  appears 
to  have  found  that  a  portion  of  the  lung  was  retained  in  contact  with  the  side,  by  bands 
of  false  membrane — (see  proposition  29th  of  this  article.) 

(25.)  The  same  remark  may  be  made  with  respect  to  this  ronchus,  as  to  the  friction 
sound  of  ascent  and  descent ;  we  find  it  occasionally  mentioned  in  books  as  a  sign  of 
pulmonary  emphysema,  but  no  person  here,  I  believe,  thinks  of  it  in  practice. 

(26.)' The  extracts  previously  given  from  Dr.  Stokes's  work  prove,  that  he  had  long 
since  come  to  similar  conclusions  with  respect  to  the  different  forms  of  morbid  vocal 
resonance.  An  equally  accurate  observer.  Dr.  Corrigan,  takes  the  same  view  of  those 
phenomena,  which  indeed  I  think  may  be  considered  that  of  at  least  the  Dublin  school. 
"  These  observations,"  says  Corrigan,  "  prove  that  there  is  no  difference  in  kind 
between  bronchophony  and  pectoriloquy.  The  difference  is  only  in  degree.  '  Agani : 
"  there  is  a  singular  hind  of  bronchophony  heard  in  some  cases  of  pleuritic  effusion,  to 
which  the  name  of  egophony  is  given,  &c."  (Clinical  lecture.  Medical  Gazette,  March 
12th,  1841.)  Dr.  "Williams,  however,  I  should  observe,  still  continues  to  maintain  a 
very  different  opinion  with  respect  to  these  signs,  especially  pectoriloquy.  In  liis  ai'ticle 

*  The  second  paragraph  of  note  17  should  have  formed  part  of  this  note. 
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on  plithisis,  in  the  Library  of  Medicine  now  publialiiug,  we  find  the  following :  "  Peclo- 
riloquij  is  another  very  striking  sii/n  of  a  cavity  in  the  lungs.  Its  value  was,  perhaps, 
overrated  by  Laonncc  ;  but  we  think  it  has  been  neither  appreciated  nor  understood  by 
subsequent  writers."  After  describing  the  mode  in  which  it  is  produced,  he  proceeds : 
"  the  sound  is  not  a  mere  vocal  resonance,  like  the  bronchopliony  from  consolidation, 
which  is  often  as  loud  or  louder,  and  may  seem  to  pa.ss  up  the  tube  quite  as  much  ;  but 

it  is  an  articulate  though  indistinct  speaking  The  circumscription  of  pectoriloquy 

is  another  of  its  peculiar  characters,  and  by  this  it  may  generally  be  distinguished  from 
the  loud  bronchophony  of  condensed  lungs,  which  is  diffused  over  some  extent  of 
surface." 

(27.)  I  have  already,  in  note  14,  alluded  to  a  case  iu  which  a  different  physical  con- 
dition from  any  of  those  stated  here,  namely,  remarkable  density  of  its  parietes 
appeared  to  be  chiefly  instrumental  in  producing  metallic  sounds  in  a  tubercular  cavity. 

(28.)  It  is  not  my  intention  to  prolong,  by  any  remarks  here,  a  chapter  wliich  most 
persons  will  doubtless  deem  unnecessarily  prolix ;  I  am  only  anxious  to  direct  the  pai*- 
ticular  attention  of  the  student  to  the  new  and  valuable  source  of  diagnosis  it  reveals. 
He  will  scarcely  find  a  trace  of  it  in  any  English  writer  ;  indeed  it  could  only  originate 
in  the  separate  study  of  the  two  periods  of  respiration. 

(29.)  The  following  signs  of  a  "  very  advanced  state  of  emphysema  of  the  lungs 
should  be  added :  displacement  of  the  heart ;  descent  of  the  diaphragm  and  the  liver, 
and  consequently  clearness  of  sound  in  tlie  postero-inferior  portions  of  tlie  chest,  and  in 
the  region  of  the  liver  anteriorly — (see  Stokes  on  emphysema  of  the  lungs). 

Dr.  Stokes  differs  from  M.  Fournet,  and  indeed  from  most  writers,  in  his  account  of 
the  state  of  the  intercostal  spaces  in  this  disease.  "  Wlien'we  examine,"  saj's  he,  "the 
intercostal  spaces  in  tliis  affection,  even  after  great  dilatation  of  the  chest  has  occurred, 
we  see  them,  so  far  from  being  obliterated,  deeply  marked,  and  the  muscular  fibres  acting 
powerfully,  so  as  to  elevate  the  ribs,  and  assist  in  the  imperfect  inspiration." 

(30.)  Dr.  Stokes  had  been  long  since  led,  as  well  from  observation  as  fi-om  analogy, 
to  believe  in  the  existence  of  a  stage  of  pneumonia,  antecedent  to  that  indicated  by  the 
crepitant  ronchus  (the  1st  stage  of  Laennec)  ;  but  the  anatomical  characters,  as  well  as 
the  stethoscopic  signs  of  this  stage,  as  described  by  him,  ai-e  very  different  from  those  of 
M.  Fournet's  stage  of  congestion.  The  pulmonary  tissue,  according  to  Dr.  Stokes,  is 
at  this  period  "  drier  than  natural,  not  at  all  engorged,  and  of  a  bright  vermillion 
colour,  from  intense  arterial  injection."  He  found  this  condition  in  the  upper  portions 
of  lungs,  in  the  middle  and  lower  portions  of  which  Laennec's  first  and  second  stages 
existed — in  cases  of  pneumonia,  where  death  occurred  from  other  causes — and  in  sub- 
jects who  died  of  acute  phthisis,  with  severe  inflammatory  symptoms.  It  vrill  be  re- 
marked, that  the  anatomical  characters  assigned  by  M.  Fournet  to  this  stage  of  the 
disease — the  moist,  congested  condition  of  the  pulmonary  tissue,  are  derived  from  the 
examination  of  a  single  case.  Though  Dr.  Stokes  hesitates  to  pronounce  positively  on 
the  subject,  his  observations  lead  him  to  think,  that  an  intense  puerility  of  respiration  in 
the  affected  part  will  be  found  to  be  the  cMef  physical  phenomenon  at  this  stage  of  the 
affection.  After  referring  to  some  of  the  facts  on  wMch  tliis  opinion  was  founded,  he 
adds  :  "  ft'om  these  and  many  other  observations  I  would  conclude,  that  we  may  diag- 
nosticate the  first  stage  of  pneumonia,  by  the  sudden  occurrence  of  a  local  puerility  of 
respiration,  combined  with  fever  and  excitement  of  the  respiratory  system." 

(31.)  The  opinion  of  Dr.  Williams,  that  the  supervention  of  the  3rd,  or  suppurative 
stage  of  pneumonia,  is  to  be  inferred  from  the  duration  of  the  disease  and  the  general 
symptoms,  rather  than  from  the  physical  sig7is*,  seems  to  be  that  of  the  majority  of  the 
profession.  Dr.  Stokes  and  M.  Foui-net  however  agree  in  thinking  that  this  diagnosis 
is  sometimes  possible,  and  that  the  occurrence  of  interstitial  suppuration  is  characterized 
by  a  peculiar  form  of  mucous  ronchus.     M.  Fournet  makes  its  coexistence  with  inspi- 


*  Library  of  Medicine,  vol.  3,  p,  142. 
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ration  onli/  the  chief  dififercntial  character  of  this  ronchus.  Dr.  Stokes  describes  it  as 
a  sharp  and  peculiar  muco-crepitating  rale,  combined  with  bronchial  respiration. 

Dr.  Stokes  appears  to  have  first  recognized  the  occurrence  of  contraction  of  the 
chest  as  a  consequence  of  pneumonia.  Though  it  usually  corresponds  to  an  indurated 
and  impervious  state  of  the  pulmonary  tissue,  it  may  coexist,  he  remarks,  with  a  gra- 
dual and  ultimately  perfect  resolution  of  the  disease. 

(32.)  M.  Fournet  has  scarcely  noticed  what  Dr.  Stokes  considers  the  most  valuable 
of  the  physical  indications — the  signs  o'f  eccentric  displacement :  of  those  the  most 
important  is  the  displacement  of  the  heart. 

(33.)  Dr.  "Williams  seems  to  think  with  M.  Fournet  that  auscultation  is  of  little 
value  in  the  diseases  of  the  larynx  or  trachea.  The  only  useful  application  of  it 
to  which  he  alludes  is  in  incipient  croup : — The  sonorous  inspiration  of  croup  is  audi- 
ble, he  says,  through  the  stethoscope  applied  to  the  throat  or  upper  part  of  the  chest, 
before  it  can  be  heard  by  the  unapplied  ear."  Dr.  Stokes  on  the  other  hand  states  that 
he  has  seen,  in  cases  of  lai-yngeal  disease,  enough  of  variation,  both  in  the  passive  and 
active  signs,  to  persuade  him  of  the  importance  of  the  subject.  "With  respect  to  per- 
cussion in  laryngeal  affections,  he  says  he  has  not  made  sufficient  observations  to 
announce  the  alterations  in  the  sound  produced  by  disease ;  but  he  has  seen  enough  to 
conclude  that  disease  modifies  the  sound.  The  stethoscopic  signs  are  the  altered  cha- 
racter of  the  laryngeal  sounds  of  inspiration  and  expiration,  and  the  existence  of 
a  rale  in  the  larynx.  This  rale  is  said  not  to  exist  in  all  instances,  but  to  be,  when 
present,  extremely  characteristic.  It  may  exist  on  one  side  of  the  larynx  without  being 
perceptible  on  the  other,  as  if  it  there  corresponded  to  a  circumscribed  ulceration ;  (see 
Stokes  on  diseases  of  the  lungs,  page  248,  &c.)  One  of  the  most  interesting 
applications  of  the  study  of  laryngeal  auscultation,  made  by  Dr.  Stokes,  is  to  the  diag- 
nosis of  intro-thoracic  tumours;  (see  Dublin  Med.  and  Chem.  Journal,  1834). 

(34.)  The  theory  of  M.  Beau  appears  to  have  met  even  a  less  favourable  reception 
here  than  in  France.  This  was  to  be  expected.  So  paradoxical  a  view,  however 
ingeniously  brought  forward,  was  not  likely  to  find  at  first  supporters  in  this  country, 
more  especially  when  contrasted  with  the  simple,  obvious,  and  seemingly  satisfactory 
explanation  adopted  by  Laennec ;  and  perhaps  it  has  been  rejected  by  most  persons 
almost  without  an  exammation.  One  ingenious  inquirer,  indeed.  Dr.  Spittal,  has 
investigated  the  subject,  and,  with  a  slight  modification  of  M.  Beau's  opinion  as  to 
the  seat  of  the  guttural  sound,  has  been  led  by  new  and  well  contrived  experunents  to 
nearly  the  same  conclusions  ;  (see  a  paper  read  at  the  meeting  of  the  British  Associ- 
ation in  1838,  and  published  in  the  Edinburgh  Med.  and  Sur.  Journal  for  Jan.  1839). 
M.  Beau,  adopting  the  view  of  Dr.  Spittal,  that  the  guttural  sound  is  produced  not  by 
the  impulse  of  the  air  against  the  soft  palate  but  by  its  passage  across  the  glottis,  has 
recently  renewed  his  inquiries  on  this  subject,  and  in  a  series  of  elaborate  papers,  pub- 
lished in  the  Archives  Generales  for  1840,  has  endeavoured  to  show  the  applicability  of 
his  theory  to  explain  the  various  physiological  and  morbid  sounds  produced  in  the 
respiratory  apparatus.  The  reader  will  see  a  good  analysis  of  two  of  those  papers  in 
the  Medico-Chirurgical  Review,  Nos.  67  and  68  for  January  and  April,  1841. 
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